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m m ^ 

K (Parathyroid honnone related protein 

(PTHrP) ) t^<D^n{^t<oW'^i:m^i-^¥!in^^i^^^tLxt^-timmnm 

QOL (Quality of life) ^mL<W£^\ S^S A'l±'b^<5^. ^i^-^jifflcO 
(TNF) i;P-ia^-efe5Z.<t;450^b;5^::''j:o7t<> ^o^. -('^'^-a^^yi (il- 

1) LiF, mfj:i{<D-^^ hi3^ yiz.iimm<Df^m7!>imtbMztj:'o . i&mmn\t. 
m±-r^ztti^^nxi6<o. occ-i Hfl^a^^-K-r-^^tc^-t-^i. s^sw^^fo 

it^4^€r^3!E^-y:2) (Kajimura N. et al. , Cancer Chemother. Pharmacol., 1996, 
38 Suppl. PS48-52, Tanaka R. et al. , Jpn. J. Clin. Oncology Apr. 1996, 26 (2) 

P88-94) , p^-h'-rr:7:^i,z.m&^titcQcc-imjimi\ mMtmz.m^(o-^^ 

ViJ^l^ ((r-CSF, IL-6, LIP, IL-IU PTHrP ti:}£) $:ji^L, Ztlh<r>m^i)m'^tf3 
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g'l¥#i)ll*/l^^^liii-^7'f^K (Parathyroid honnone related 
protein : PTHrP) t^<D^^{^ (PTHrP irOj^^^rPlSi-^ifeK^^^^^^i 

^mmm^'x rprarp tit. m^itmt^ e-soesss ^8[^clEl!^$i^■c^^ 

SPTHrP i:^^1-5S^flcSr}§L, S6<jSS'g-± m^.^'^^m) PTHrP ^ 

S7t. rpTHrP t PTH^PS^^*:i:(7)ife^^Pl§-rStl®J <l:(±, PTHrP (C^^f-Sw 
tizX<0. PTHrP ;65 PTHrP gS»:ii^^1-SCi^Pl^i-5t»S mK.im PTHrP ^ 
«f) , *Jj;0?PTHrPS§flElCi^-&-f5rt(Ci9, PTHrP /6S PTHrP S^ft^i^^l" -5 w 
irmiF-rSW (^J^« PTHrP S^«:(I*fi-'5T:/^=r=;^ h (PTHrP TV ^':f;i>^ 
. :ir«^6<](C(t PTHrP -^T'f" KO'>/£< it-oc^T 5/ :X^L 
7t ^)(^^ PTHrP -<-f=f ^(D^^miltj: if 5:^1") ^-f tij5^-;^X{±i55;^<lrm-ro 

PTHrP fetfl:*!: LTJl, Mxtf t miti^ii^. t h^flJ (W096/33735 -f-^^) Xit 
=3f>7^i!it^ (#K¥ 4-228089 -^^^) /•j:^(D^<D^flc<Dl5;4\ 2t:|SI^{C*>J-t5fitft: 
(»23-57-137-l ^(*:) /iif *5#tf P>tL5. /jJiJ, mmt^^V ^ a'-i-^\^ifLii^XtX\>^ 
Ai^y ':7u—r/umi^Xh^Ztmi1^U\ tft. PTHrP 7^^=^-;^ h<i: L-CJi. 

^sv^zff-h''^i&^^^^tsA\ mK.iiFiBrPizi^Lxtmi/iizFmrP^nmzm'k-r - 
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mx.\t^m¥ 7-165790 Peptides (UNITED STATES) 1995, 16 (6) 

1031-1037, Biochemistry (UNITED STATES) Apr. 281992, 31 (16) 4026-4033, H^^tW- 
5-509098 ^<ckmzfm<D PTHrP TV^dt^T. hfiHtSr^-fS'Ky ^7*5^ K^J^tf <bH 

±IB0iJ*WjKy-<7'f'K(7)5*>, '>/ji< irtl <H^T 5/^*5^^, fi«l, 
f=tAP, ffA$ti7t;i^y'<7'5^KT% P^fT) PTHrP T:^j?=r=^ hStt^^-T-S tOt^tc 
|6P^(^ PTHrP ht^-^^n-So 
Jtclie^-CIl, rpTHrP PTHrP S^^^irOi^-g-^Pfl^f S^Kj t LTfit PTHrP jSt 

1. ^PTHrPfct^^ 

*|gBJ-c{£ffl$ii6m PTHrP ^^^11, WM%<J^Vam^^^^-^^h<Dt:hi\.\'i. ^ 
^IgW-C^ffl^tiSfiiFIHrPfet^l^tt, ■i^^^(7)^i5:S^fflV^X3J^y ^ n— 

t^^m.^^ 9-x¥yn.mk\^t.m±kcm^^fi^h(D^^t^, zo^mi pthtp i^-g- 

i-5 r i "J , PTHrP ;65 PTH/PTHrP ^Sfl^tCl^^^-r-SOSrPlS LT PTHrP (D•>^;:^ 
/l^ji%»L, PTHrP (©^#»^f§tt^iai|-r5^^4:T-fo6o 

zni.bf£^Wt\^X\t.. y^^zf^J K-^^n-:/823-57-137-l {C J: 0 H^^ixS 
»23-57-137-l 1m.m^mihih^o 

f£to, /^'1'y!) K— n — y* 23-57-137-1 (±, mouse-mouse hybridoma #23- 

57-137-1 tLx. xmm^^^x^TMmmm^ (^«;mo<(immiTii# 

3^) tC, ¥^K8¥8.^ 1 5 0tl, PERM BP-5631 t LXZf^^^ K*j^(cS-^#lB!g 

2. K-^ 
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L^;i5o-c^ffiL, n^tii^&mmi:m^(Dmsm^mizx^x<Li^<Dmaii& 

-:=::y iZ-ra r t \zx^ximxt 5, 

*-f. 6i«^®#<7)ii5f^5mt L-Cfie^^ttSt h PTHrP Suva, L J. et al. , 
Science (1987) 237, 893 PTHrP ite^/T 5 / gSa^J^ISm-f 5 r <!: 

<to•r^#5. i-tJ:t>h. PTHrP ^=i-K-r5ite^iS^«r4^i*0(7>|6^^^^-^{cifA 

PTHrP ^ yy<^n^{iS:^(D:^mxi^m-Zo 

ZCO^ISiPTHrP t-CfflV^5o *>SVMi, PTHrP W N 5^ 

ig<o 34 ©(^-^T'f^ Klco^^-c. {b^^fi5c{^ <fc "3 fm-rs r t tx^. :Ltii:mmm 

mmrimx^m^ti^miWi^tLxit. mcmm^i%^h(DXi±f£\,^t\ mim^ 
Kmm-rmmmt<Dm^\^^m.Lxmn-r^(Dmi-t l< . -f&^iatifomm<D 

Siife. 0iJx.li. -r-:;;^, y^^h, /Ni.^^-, ^55V^^±e7f-d{^, l^/w^:*5^ffl$n'5o 
^«:^H{4, PBS (Phosphate-Buffered Saline) -^^S^tiifiTK^T-iS^^l: 

/^^h^iiSis^L, ?ukm, m%wimiz 4-21 0S{c^s4--rso i/c ^f^w 
m-6^himmj&mfSLU mfim^\zH:^ti^f)\ «^SLv>^siNBj!s,»:L-c{4, 

in— viNBJiajl, {ck^om^ (DmS^^. m^it. P3 (P3x63Ag8.653) (J. 
iBBnnol. (1979) 123, 1548-1550) , P3x63Ag8U. 1 (Current Topics in Microbiology - 
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and Immunology (1978) 81, 1-7) . NS-1 (Kohler. G. and Milstein, C. Eur. J. 
Immunol. (1976) 6, 511-519) \ MPC-U (Margulies. D. H. et al. , Cell (1976) 8. 
405-415) , SP2/0 (Shulman. M. et al. , Nature (1978) 276, 269-270) , FO (de 
St. Groth, S. F. et al., J. Immunol. Methods ( 1980 ) 35, 1-21 ) , S194 
(Trowbridge, I. S. J, Exp. Med. (1978) 148, 313-323) , R210 (Galfre. G. et 
al.. Nature (1979) 277, 131-133) ^/i^^fiilC^ffl ^tlS, 

^/U:^7-4>'h(Dl}W: (Kohler. G. and Milstein, C. , Methods Enzymol. (1981) 73, 

3-46) ^\mcxno:it^^v^^c 

m'^x-mm^ti^o Ei^i&mmtLXit. 's\7L\tif^^)^'f-\yi^^^)^-)\^ (peg) , -t 

^^a^-^mmL-^x^xfimm^ i-io '^)i't^<r>tm%\.\\ i^^^mt^Kz-w^^^^ 
'^mSLbx.xyt. fitriE $ 31 n—rii)}att(7){i5iii$?ii Tie RPMi 1640^11?^, mem 

(c, 4^Jl&j«jf[L?S (FCS) ^<r>iL\Wmkmm^:Lt\^x^^. 

37x:mst\zm&Lft PEG mi^ m^a^as^^M looo-eooo ^mn 30- 
60% (w/v) (ommxmML. m^-tizt\z.x^xBtfi}t-rzmi^mm (wyy k 
—r) ^mf^-r^o m^'x. m^^mmm^mnkmnL. m-t^Lx^m^i^i-^mf 

rcDj:^tcL-C'#ibti?tW^y K— rtt, '^^omiR^mm. hat J#«fK 

us^^^nSo ±f5HATj&iirg-eo^sii. Bi^t-r^y^-(^v h'—ru^<Dm!& (^ 
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in vitro PTHrP iCi^f^L, SSi^y :^/-?^^t: h*5l5<D7m^^M^*-r5 5 ^ 
a— riNej!ai:ii!l^$-fr> PTHrP '-(7)^^SttSr^r-r-5BlfM<^t h^(*:Srt#5ri:t>-et 
5 1-59878 ^4^«#H8) , $e>|c, t hi5ift:jte^O±-CcOU/<-hy-$:;t 

-r^ h 7 y;^ v^i- 7 i!' fttJlw^i: PTHrP ^^-^ LT^ti PTHrP tn,i$m±M^m. 

^ix^T5E{t:$-a:fc»7!)^e> PTHrP {cm-€)t h^^^^^^^fCt ctv^ 
fftliii^§a*-§- wo 94/25585 ^-^ikn. WO 93/12227 WO 92/03918 WO 

94/02602 f-^i##BB) , 

3. iamx.®fii(^ 

■CM^^-fr^miftx.MO'bOSrfflV^Sr t^iS-C^S (^llxtJ. Vandamme, A. M. et al. . 
Eur. J. Biochem. (1990) 192, 767-775, 1990 #Baj , 

Mci$^{zit. fit PTHrP fit^^:^M^i-S/^'^' 7'y K— r^^ib. fit pnt-p fit<^<7)pr^ 

(V) mi^^r^-KI-S mRNA ^SrmSt1--5o mRNA (D^ll, <ti^(D:m. ^^T 
=.v^:/@]a*Djfe (Chirgffin. J. M. et al., Biochemistry (1979) 18, 5294-5299) , 
AGPC jfe (Chomczynski, P. et al. . Anal. Biochem. (1987) 162, 156-159) ^(Cj;«9fT 
oT± RNA trISSit. mRNA Purification Kit (Phannacia Hi) ^^^ffl UT @ 6<J<7) - 



r 
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mRNA SrSifii-fSo tit, QuickPrep mRNA Purification Kit (Pharmacia Hi) ^rfflV^5 

nhtlit mRNA i)-ibm^^mmi:m^X^i^ V mi^(r> cDNA ^-tf^-t^c cDNA <7)-^fiK 
It, AMV Reverse Transcriptase First-strand cDNA Synthesis Kit (^{fc^XUtt 
M) ^^ffiV^T^T9. *7t, cDNA (D^^iSXX^i^mi:^ 0 i^t. 5'-Ampii FINDER 
RACE Kit (Clontech Si) HXXf PCR ^fflV^fc 5' -RACE j£ (Frohman. M. A. et al... 
Proc. Natl. Acad Sci. USA (1988) 85, 8998-9002, Belyavsky, A. et al, , Nucleic 
Acids Res. (1989) 17. 2919-2932) ^^i^m-t^Ztti-^^ 

Sfi<Ji:i-5mPTHrP^fr<^VMJ««r=-Ki-5DNASrt#^0*>, Blfaoet<^ 

^<cii^-c-€£ffi$^5etprHrP^ft:^si}it-r5fcf±, ^{mB.=F^%mMmm)$.. 

^frae^<^IS!Sl4, iKW-'SM (H«D (L ^) K-fS DNA ^SiJ>«r 

•ct>J;^^ (WO 94/11523 ^■{^kn^m) , 

(i'd!i/3 :;t7if^ W£ if) ^3- K-f 5jte^©^4'tc:#ALTlBl^jte^<i: fCfflllli 

-rSo ^5^Mei^;45^fA$^^/cife^e^$r-^tfDNAKlf>^-^-V=^c^<^E-^^^AL. 
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•yi''t^{Z&e.mLXiiX^^ (Ebert, K.M. et al. , Bio/Technology (1994) 12, 699- 
702) 0 



4. efe^fit^ 

(Humanized) fiti^^Sr^^-C# 5« ^tlhOStcm^mt. ll^(^;(^&ilrfflV^-Ci!iit1-5 

j^^zi- K-fS DMA tmf^L. wi^«r|g^-<^'^-{c:|a;^ix^•C*^±{c:^ALII^$-fr 

t hM<bfet(^(i, ^fig (reshaped) t hfit^^i tlT'^n, fc hUA^<Oit?L 

ftfe, fi^JX-tf-r «?X^(^Olf (CDR; complementarity detennining 

region) i:t h^{^(Di[BWmi^miii^^i!&Ltiii<DXh^ . ^(D-mjfim.B'f-miSi: 
x.¥fe'b^P>ixTVN5 (B»:j^mfl=tillS^iB#^|• EP 125023 ^-ic^n. WO 96/02576 
«#BB) , 

:irf*^fi<JlCli, CDR t hijii^(Dy \y—M.9-'!^mi^ (framework 

region ; FR) t €ritlSi-5 X 0 l-Stf Ltz DMA SE^IJS:. CDR RXf FR i^;*^<D5|djg^Jg4t:: 

-<k u-cfflv^r pcR m\cx'o^fisi.i-i>o nbtitz dna ^rt: h^flc c mm^^- K-fS 

Clct*? t hMft:feif*:;iq#?>n^ (BP 239400 WO 96/02576 ^^«#BB) , 

®^fiOT $ y Slf^rg^L-C t J;l^^ (Sato. K.etal.. Cancer Res. (1993) 53, 851- 
856) , 
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-Cll, Cvlx Cv2, C7 3; Cv4^. Li^-^JiC/c, C i Sffi^ffl-fS - ;6iT- 

t hM^t823-57-137-l ^mt, t ^;^S5t5<D«23-57-137-l fit«:©ffi^itt^^migc«:, 
La(^::'^^^•C{tt h0iflfHSUO3868 (GEN-BANK, DeftosM^, ScanA J. Immunol., 39, 
95-103. 1994) m^<D3 0(D FR m}f (FRl, FR2 FR3) 3fet;«{wfc S25755 

(NBRF-PDB) m^<r> FR ©fJt (FR4) izMf^ Ltzii<DXh'0 . Umi^^^^Xltt hWli^ 
S3I679 (NBRF-PDB, Cuisinier AM h, Eur. J. Immunol. , 23, 110-118, 1993) COy U 

t hSfl::#23-57-137-l ^(^<7>Lg(* 7tttHia^=~ K-fS DNA Sr^tpT'^:^ 

1#3-^) il, ¥^8^8 15 0(C, DNA ^"^tf^^^ 5 KSr^-T 

•Sic^ST-feS Escherichia coli JM109 ( hMBClHcDNA/pUC19 ) ic:o^^-C^l FERM BP- 
5629 iLT, LmSr^-K^?) DNA ^^tfT'y:^? K^W-r5;^fli®-C-fc-5 
Escherichia coli JM109 ( hMBClLq X /pUC19) ^io^^•CI4 PERM BP-5630 t LT, 

5. St»fStl 

*I§0>^-C^ffl$ix56ti*{t, PTHrP tlS^^L, PTttrP <^Sti^|3a^-r-5/6^t*'9 , 

omtix\iiomm^rh^x^\^\ mx.ii. ^W(Dm)T:tLx\i. Fab, F(ab')2 , 

Fv, *fc(4Hm«L< {±L^O Fv ^iS^/<C V yiJ-Xim^'^tzi^^yifjV^^^ >- Fv 
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=k%^-<i^ ^-i:.mxLitm. m^tam^mi&v^^^'ti {mK.\i. co, m.s. et 

al. , J. louBunol. (1994) 152, 2968-2976, Better, M. & Horwitz, A, H. Methods in 
Enzymology (1989) 178, 476-496, Academic Press, Inc. , Plueckthun, A, & Skerra, 
A. Methods in Enzymology (1989) 178, 476-496, Academic Press, Inc. , Lamoyi, E. , 
Methods in Enzymology (1989) 121, 652-663 « Rousseaux, J. et al. , Methods in 
Enzymology (1989) 121, 663-669, Bird, R. E. et al. , TIBTECH (1991) 9, 132-137 
#RS) o 

scFv li. ijci^cD H n V mi^t I my imt%:mf^-r^ztic^^nhtii>o z<d 
scFv ci^ji ^x. Hmymmtim^ mmt. v y^j tii-t l < it^zff- k y >?!7-^ 

■ft-LXMf^^tl^ (Huston, J. S. et al. , Proc. Natl. Acad. Sci. U.S.A. (1988) 
85, 5879-5883) „ scFv {:::}bMt5 Hfi vm*icfc L ^ VM*SJi, ^mmmZ-Ui^t L 

scFv^3-Ki-5DNA{±. Sff|E&t(iJ:OH^^*7tllH0V®J^^=i-K-r'5DNA, iaX 

m\^X PCR SI^J: "Jli^gL, ^\i^X. $ h\z.-<^^ Ky l^ii-^^^-n-- K-r-5 DNA, 

mM^<Dmm^^M Hm, \^mbW^^xi^^b\z.^%-t^7-(-r~n^mi-^x 

-B.scFv $r=3-Ki-SDNA;i5^^$i^^<^. ^tlPj^^^-T-SIS^^^ 

W:i^<D^mmtLX. ;j<yai5^u>:/y (PEG) ^oy^U^^ t^^ Lit^ 
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a. 

( human cytomegalovirus immediate early promoter/enhancer) 

40 (SV 40) ^<7)'J^-f'yu;^7'n^-^— /oiV/Ni^f— , fcSVMit Haip:^y— £^3 
:^77^'^- la (HEFla) /«c^<^it?LSiHBl!as*o:?'n^-^-/:3i:^/Ni^i^-^:js 

SV 40 7'o^-^-/a:>'/NVf— :Sr^^-r5^^|± Mulligan (Nature 
(1979) 277. 108) (Cj; "9 , HEFl a ^ t3^-^~/3l>/^^-f^-$r^ffl•t5^ 

^(iMizushima ib(D:^j£ (Nucleic Acids Res. (1990) 18. 5322) ^^(lite 

^m.^'t^^i^^B'f-^mm&^iciiB'^^^x^Uikm^^m^^^^ ztr^x^ €>, y 

n^-i^-i LTIl. U^jx-lf lacz 7*0^-^-, araB T'n^-^-^^if r i^iS-C 
tSo lacz 7'n^-^-;^^ffli-S#^jl Ward e>0;^fe (Nature (1098) 341, 544- 
546 :FASEB J. (1992) 6. 2422-2427) {ZX<0. fe5V^I4araB T'n^-^-^Sr^ffl-fS 
Better P>0:fr& (Science (1988) 240. 1041-1043) ^^■r^:iti!)iX^ 

11 



wo 98/51329 



PCT/JP98/02I16 



pelB i^^i-Jl^m (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379 ) ^rfi^ffl-f 

m^aUT (refold) ^^ffl-fSo 

(BPV) ^(DS315<^t><^^rfflV^S- <i:2)5-c$, $P>(1, ^ijffflliai^-Cite^s 

x7— tf (APH) ite^, f-5v^:^:3f-^— fef (TK) ite^, :*:ISSi^-!^>'f->'^^T=^- 
7}^>^/}?y5}fv^/UK7i^;^7ai7— fef (Ecogpt) ite^, ':^t KnUgSlTcffi^ (dhfr) 

»*u<(i, ;*:i8ig-eMffi$ix5tt^*^{i. m%mms&. mx.it cos. $3in- 

BHK. Vero. Helamflli'PX'^m.^iX^o 
mz.. B'^m^^i^tim^S^^ in vitro itlit in vivo XmrnLXB^tTi)^ 

DMEM, MEM, RPMI1640. IMDM ^mm-t?>:itiiXt . ^I&l^skm (FCS) ^(DtSimmm 

7. mi^<D^m. mm 

^t^XVioZ-tt^Xt^o •^n7-^:yK-^yJ>.^my>^t:.iJvJ^t\.X. Hyper D. 

POROS, Sepharose F.F. (Pharmacia W ^t^^lihiX^. ^<D^. M^<0^>y<^W 

x^m^iix^^^^m. mm:ffi^^^m-rtntx< . i^hm^^ix^h(DXitfj:^\ m 
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i^V^^ (Antibodies A Laboratory Manual. Ed Harlow, David Lane, Cold Spring 
Harbor Laboratory, 1988) o 

8. inmm^(otm 

^^mX'^^$tl^t7ii^(D^mi^'^fS^ (Antibodies A Laboratory Manual. Ed 
Harlow, David Lane, Cx>ld Spring Harbor Laboratory, 1988) , ]) h^l^±:f^ — 
i^o-Pl^Sii (Harada, A. et al. , International Immunology (1993) 5, 681-690) 

:^mm-cmm^ii^^ pthtp mi^<otm^'^im^m^-ri:^mt l-c, elisa m 
mf^^m^Mmmm) . eia (mm^mmmm . ria imi^&mmm) fc5v^ttit 

^fitf!|:fe§rffiv^5r <b;45'C#-5. m^ii. Sim^;giJ^&^fflv>-5^-^. PTHrP (i- 
34) ^iTL/tT'l— mPTHrPfetft^^^tfim, mi.lt. fetPTHrPSt^*: 

$n5fei^*:«^ffitfe5r{i^>i-5tw{±, PTHrP tji^<D^^f^\SL±m-^-ti>, 

Urol. (UNITED STATES) Mar 1995, 153 (3 Pt 1) p854-857, Langenbecks Arch. Chir. 
Suppl II Verb Dtsch Ges Chir (GERMANY) 1990, p261-265. Oncology (SWITZERLAND) 
1990, 47 (1) p87-9U Int. J. Pancreatol. (UNITED STATES) Aug-Nov 1990, 7 (1- 
3) P141-150, J. Natl. Cancer Inst. (UNITED STATES) Dec 19, 1990, 82 (24) pl922- 

1926 ti if\z^<DmwLm^m-fhMo 

^ fz s jSS^-C/iV^'b'^.hLT. JPEN J. Parenter. Enteral Nutr. 
(UNITEDSTATES) Nov-Dec 1990. 14 (6) p605-609. Chest (UNITED STATES) Nov 1990, " 
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98 (5) P1091-1094, Bone Marrow Transplant. (ENGLAND) Jul 1990, 6 (1) p53-57 

nmi^ms mmm. m&^m. &rm^\zx'o±$txitm^&^izi&^'t^- 

^S-^Sli. -Is]lwOt(^:Slkg*57t'9 0.001mg t>^h \0O0mg <^^xm\itl^o fe-S 
V^H, .iL#fc7t>) 0.01~100000iiig/body©^#*Sril^wi:;4J-C#'5o L;i»Uji;6se>, 
PTHrP 6ti$S:^ f&i!?PJ(i e> <^fi:4-l:(wj|iiJIS $ 1 <^ -Clincv \ 

"t" 5 w <!: ;6i "C # ( Remington' s Pharmaceutical Science, latest edition, Mark 
Publishing Company, Easton, Ti^H) , ISI||6<J{::ffS$ix 5 fi^*:^^D4^Sr t 

^-^T^^ry, x-rTy/wT/w='-/K ;^-rTyy®f. t NiLffT/uy^v (hsa) , 
^^-H-/K y/wtrs-zK y^h-;^, EH^Jpifei LTf^S$ti'5#®Si±^pj4? 

14 
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^W^\:i^mU Z.tHZ^A^V5±Ms C^iJ^li TweenSO. Tween 20. i^7^y, t hiitf 

la 2 ifi PTHrP ^(4:oagfKff lcjfef1-5ffeie^^<£r^(a-?*>So 
HI 3 (±. tji PTHrP ^«:<^^r^?«lc:*H-5f^i^^^?r77^-rill-efe-5o 
la 4 {i. fei PTHrP ^flc<0SJ5?S{c^?fi-5 f^«e$a^<Sr^1-|IlT-S)S, 

mod. 6i«sii;s^®ttcoiij^!^m^7K-riiT'fe5o 
lai 2(4. mim'^is^(DW\mi^^^7^mxh^. 

11115(4. t hSfb^(*:cD4'fPStt^^i-llI-Cfc5o 

121 614. t hS!«(*:oEW(C^FH-5f6Sf^!i^*^-n2|-CJbS. 

01 9(4. t hmimi^(Dmmmznir^i^mi^^^^^irmx'h^o 
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^x/wiiitJiLTt NPi^iS occ-1 ( m nmi<^'p^mm\^^m?^) ^wn. 

t hPHSlSSS OCC-1 O^fm, BALB/c-nu/nu :5t-K^'j7;^ (B^^J'U-r) 4rfflV>T 
in vivo TftToTto lkW^9SC\%. 6 iil^l^ BALB/c-nu/nu p^-K'^^':^ {^l^ir V 

:^<?5)iaiitsTiiiEfc7t«3 imr-^m&uz, mm^m&m. lo 0gtcfltaiflc«;iJ+ 

(1) ^??^r^^o«^ 

Kn;^^-h (Tux-rr) i5fflg/Kgofflfi-eJiti^iiiRrttc:^iiiiS4-Lfr» nm. 

tLX. V>'m^<'yy7-^m-k^ (PBS) ^0.2ml/mouse -CJl^MrtlClia 2|s]4ft# 

(2) jfiL*;«7yU'>'5'i.|gfl£(Da^ 
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g <D PTHrP -r ^7 / ^ D — :^/>'0i«:SrJlg^ll(i?rt{i 2 B fc# (C 2 UlS-^ Lfc, 

7) lr/l5mg/Kg (Dffll:-C)l#)ll(^f^icmiHl«4L7t, ^RSirtT, ^jy^y<-y77-± 
mtm(. (PBS) iSr0.2ml/mouse-^Jl||flli?(^}C2 0i3^lC2lsl^4-L7t, 

(3) !isL<^^yU'y^M.(DmM 

■^^^'^J ^u^-)-;i'iaimL^. 1 B*Jj;aJ4Hat::jiiLtf;<;/Wv":7A3|^^Sij^U 

L, 643 iiJiCa/pH T:^7-l'f-'- (CIBA-CORNING) •^m\<^X±iSL>< :t'^itti;\^'y^ M.^ 

(4) fmMm\^ 

=S?^7>'OH-^^ab^/2 {CLjl'JS^fmi L-C»ltlLfc, ^OiisS^^, ia4jOi^i-, 

il*X{±*fBSI^(c]t-<T«i«iitfc, mmm. mug «r«4-L^I*-eil, iL*:^;/Uv^^;7A 
- hS-^l*Xfi*fBB«^tc:it-<-C«I$i| L1to S PTHrP =f fpM«: 100/i g ^3 2 EIS: 

(p=0. 0003 : Log Rank test) t^mt>hMz., :L(DZtt^b. PTHrP izM-t ^"P^-^ '> 
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^x/HftifeiirLTt hpiejsjg occ-1 ( (M) mmh<^'p^m^x^mA) 

t hPlffiiES0CC-n::J;o-C§ltj|B:i$4x-5SfSKj^*tSr, t hM'fbfit«^/< 

t hPKlEffi OCC-1 <^Mftlt, BALB/c-nu/nu ^—Y^^T. (Hsjc^U'T) ^fflV^■C 
in vivo -C^Tofco ||»«Cf±, 6 iififet6<± BALB/c-nu/nu ^-V-^^T. (0*^ U 

(1) ^^mm(Dmm 

fflP^Oli^$r^f ofc, nmtLX. V >'Sty<y7 7-±m'k^yi(. (PBS) ^ 
0. Iml/mouse -CJli^jlRrttClig 2 Hl^g-^ Lfc, ^Oi^m^llI 16 d^-T, 

(2) sk'i':f3J\^^>^j^mm<r)mm 

±i5Tim ?$5^-itL7ts?e?K^x/nibife{c. ^'y^imhtz'o 10/zg *7t(iiooM 

ym^<yy7-^'km^ (PBS) €rO. Iml/mouse -ei^^tcS-^Lfeo 

(3) jktf;<7-'l->'j7A<75a!l;t 

Uh.L. m ^WlCa/pHTi-y^-if- (CHIRON) ^fflV^-C±l^lL^:^-Wt;*/^'>'^7A^SIS 
LtiiJ^tLTt, Mli. 4 0Si-CS0i!|JttJt„ ^<75i^*5r. Hi? *J J:t;!|lll8 - 
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(4) mmmmm^ 

^:x±(D^^(DXo\c. t h®{k^flJ/^-v^3 yq $r lOMg fc^VHi lOOMg iSriS-^-r 
*ffiRJ^{;iit'<TWit''i^^?^rB^<^ji^ (p=0.0108 : Log Rank test) ii^^l^htlt., ^ 

^PTHrP (1-3 4) ^l^;^*/;?^— ^/^^^*:S^W7'y K-^(Df^i;} 
hhPTHrP (1-34) (iH^l#-§- 75) {i^fi-S^y n— t-yUfet^S^/N^ 
K-^#23-57-154 J;U*23-57-137-l fe^^^Z biw J: 9 f^S!4$iX7t (Sato. 
K. et al., J. Bone Miner. Res. 8, 849-860, 1993) » 

^&mtLXmm-r^tLlt>lZ, PTHfP (1-34) (Peninsula iJ) t^^]) 
7'_<jr:^y^^-efc5f-^n^^D7'y y^^/U/l^v'-r 5 K (Dojinn) ^ffl^^■Ci^^Lfc, 
i-^u^ayiJytm-^LfzPTHrP (1-3 4) ^mWL. ^y^<^Wk^tLX2 
us/ml tfi^XoizmmL-ftm. yn^y\'T\y=L^<yV (Difco)i 1 : 1-C^g^L, 
:3L^)V'y^yifm<k. 16 EcOttttt BALB/C ^ 7.(r>mU'^'riL\mm.MzMimii1t.y) 
100 M g€r 11 [el^JjgL^ 7n>r h^±Tv^^/<:/ HSrfflV\ "IhIB 

mi^Mcf^^^jfiLL, ikft5>ffil^R I A/<-7:7T--C#rf?Lit^«<t 1251 ^UPTH 
rP (1-3 4) ^SrS^L. ^^fi&tt^SJ^LTto feii*fliiOJ:#Lfc^e^^(^lgK[C. 
^•^'yT-^:^/■?^;|rij$•g•LTV^;^^V^PTHr P (1-3 4) ^»4^jfe7t<9 SO/zg^ - 
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m^^3BBiz.T<y^^m^L. mmmm^i^. w^^mi&t-^':7 7.^j^n—7m 

Sm P3x63Ag8U. I 50%jKy 3:5"u:^^y 3-/U 4000 ^ffl^^SJ^&tc: Lfc-iioTiiffl 
mm^Ltio iNBiaSI[^LAC)ii|BJ!aS:2 xioV'^3i/K^^J!aiS:-C SS tS:(D 96 IZZ^U- h{c 

^{^tOl^-^momii^htitil^i^hy^^zfV K—rtrHHtZL, 15%FCSi^^tf RPMI- 
1640 ^ii(qOP I -supplement (Sigma) ^^PL;ti§«fitc:!gjSt, IS#^iK&(C-C/N'r 
K— T(0^-^t:SrlliSLyto PTHrP (1-34) t<Df^^m(Dm^iru-i^:» 
23-57-154 *5j:m»23-57-137-I ^nti, 

f£io, y-^^yV K— c — :/«23-57-137-l II. mouse-mouse hybridoma #23-57- 
137-1 itX, I|ia^l?K^^X!^X|g£fcJ|?W^^ (3^«cmo<«mmiTi 1#3 
•f') {C, 5p^8¥8fl 1 5,0 (w, PERM BP-5631 t LXZfV^:^ h^mizm-^^mm'^ 

C#%0'J2] thPTHrP (1-3 4) iZMir^-^'pT.^/ n—i-/UUi^(DV 
mi^^ 3-Ki--5DNAO^'o-^>'i/ 

t H PTHrP (1-3 4) (::*f-r5^'J':^^-/:^n— ^/Ufetflr»23-57-137-l (DuJ 
Mmi$it:^- Ki-5 DNA ^^<DmizLXi^ 
(1) mRNA<D|liSi 

^^-f'^!) K— ^#23-57-137-1 ;4»b£0mRNA?r Quick Prep mRNA Purification 
Kit (Pharmacia Biotech |±) i^fflV^Tg^SiLTto /^-Tyy K--=?#23-57-137-l cOiNBIS 
iSr Extraction Buffer T*^±{CJJ^^ X h ^{^(0«i*(wi!ei>, 

oligo(dT) -Cellulose Spun Column (rtmRN A^ifililiL. a:^ y — /ua:K^*5r./.t 
o 7to mRNA itIBifeliSr Elut ion Buffer \ZM% L ti^ 

(2) -r-;7;^H^VMis£^=i- Kl-^ite?-*^ cDNA Of^S{43 ctU^tf*! 
(i) #23-57-137-1 m^nmVW^cmk <D^ p-->^^ 
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(7)^7 a ^=.y It, 5' -RA'CEfe (Frohman, M. A, etal., Proc. Natl. Acad 
Sci. USA, 85, 8998-9002, 1988; Belyavsky, A. et al., Nucleic Acids Res. 17, 
2919-2932, 1989) izX^n^lt^ 5' -RACE&{C|15' -Ampli FINDER RACE kit 
(CLONETECH |±) Wti^ii^y hmH<Dfti:^\zLt.f)^^xn^tz. cDNA ^figjc 

(SB^I#-§-l) ^ffiV^7to g(llS<^J;9{cLTPIfi{LfcmRNAj^2Ai g^r 
glSiL-CMHC2 7'7-<^-10pmole *J!}n;t. iS^E^iS^i: 52t:, 30 ^PBlKf£;$ii: 
SwitcJiOcDNA ^(OWm-^'no fc. 

6N NaOH -CRNA^^DtK^ (65^. 30 ^fSi) L7t^. y-zU^tSCl J: 0 c 
DNA LfCo T 4 RN A y tf-C 37t:-C 6 H#P^, MfiT 16 B^^SJ^-f-S r i: 

<t "9 ^ -^fiK Lfc c DNA CD 5 ' Ampli FINDER Anchor (SE^JS-^ 42) ^ig^ LTto ^ 

tv^lrimi: L-C PCR tcj; 9 iitsi-5yt*<0:7'7-i'-r-i: LT Anchor T'^-f-^- (E^ij 
#■§■2) 43 J: O^MH C - G 1 7*7 '< -r- (gB^J#^3) ( S. T. Jones, et 
al. , Biotechnology, 9, 88, 1991) LTto 

PCR^rmx ^<r>^n 1 tf>lw lOmM Tris-HCl(pH8.3). SOmM KCK 0.25niM (lNTPs(dATP. 
dGTP. dCTP, dTTP), 1.5 mM MgClz, 2.5 ^^-y NO TaKaRa Taq , lOpmole 

(/JT^-;^ — (Anchor) 7' 7^-^—, ^WdMHC-G 1 7°7'l'^— Ampli FINDER 
Anchor ^igifeL?tcDNA 1 ^ 1 ^^^-fSo ::<^^^tw 50 /z 1 OtSffttr 

±lLfCo PCR {tThennal Cycler Mode 1480J(Perkin Elmer) ^fflV>, UX:\ZX 45 # 
Pfl, 60'CICT 45 S^FbI 72'C(rT 2 $>Ffl(^faSf-^ ^ /^■C 30 jUtro/c, 

(ii) «23-57-137-l 6i<4:L^VtiJ^C0 c DNA O^:^ n-^y^/ 

t NPTHr P(::*f1--5^'^;^^y^p>— :»-/uSt{4^(DL^vmiSS€r='-K1--5jte^ 
(7)^' :=.>^|±, 5' -RACE& (Frohman, M. A. et al. , Proc. Natl. Acad. 
Sci. USA 85, 8998-9002, 1988 : Belyavsky, A. et al. , Nucleic Acids Res. 17, 
2919-2932, 1989) (CjzOfrofc, S'-RACE&tdttS" -Ampli Finder RACE 
Kit(Clonetech)^fflV^. j^fm^{^<7)M:^iC!*o7to c DNA -^fijctd^ffl-T'ST'^-r 

{±. oligo-dT y^'T-^— srfflv^fco mu(o^o\z.mk\^tzmR^Km2n%^^t ■ 
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LT oligo-dT y^yf-v-^m^^ ^m^mmt szt:. 30 ^mRit^-^^zt^z^io 

cm ^(Di^^^^n^tz^ eUNaOH -C'RNA^ADtK^^ (65"C, 30 ^m) L^^, 
x^y-/uitlB(wJ: 0 cDNA SrfilKLTt, ^^Lticm (D5' 5l5«JS{cMIB Ampli 
FINDER Anchor 4 RN A U ^— fef 37t:-C 6 ^W, Mfi-^ 16 B#IH5JC£:$-B:5 r t 

'r':77^LmimMnmi$i<D^^Mmt^(b pgr t'^^v-mlc (e^j#^4) 

H-L, 394 DNA/RNA >»^r1^^if- (ABI |±) ^fflt>T^^L^, PGR mmiX t<D 
100 M l^'l- 10 nM Tris-HCl (pH8. 3.) , 50mM KCl, 0.25mM dNTP s (dATP, 
dGTP, dCTP, dTTP) , l.SmM MgClg , 2.5 3.=.y h<0 AmpliTaq (PERKIN EUER) , 
SOpmole <D Anchor ^y-f-^- (gE?lJ#-^2) , ^^WdMLC (gB^J#-§-4) *5J:t5 
Ampli FINDER Anchor ^igJ^LTtcDNA (DSiJttSi'k^ 1 u 1 ^Sr-g-^-fSo 3c75^^{c 
50m 1 Oie?ffi^±^L7to PCRIiThemial Cycler ModeHSOJ (Perkin Elmer) SrffiV\ 

94t:ic-c 45 fm. mx^\zx 45 s>r^, 72'cic-c 2 ^pfl<^?asi^'i' ^/w-c 3 5 isitto yt, 
(3) pcR^^<D«»8iii3j;t;qef>T-{k 

iilEiOi^t-LT PGR jSClJ: ^titlLfc DNA Kfr>T-«r3%Nu Sieve GTG 
(FMC Bio. Products) ^fflV^7tr;^n-;^y/um^^®l(Cj:'95>Pit7t, H^V^iSgi: 
LTi^ 550bp L^V^*S<i: LT^I) 550bp DNA Slf>T-^-aW-r'5T:*f n-^>t«r 
^©•5. GENEaEAN II Kit(BIOlOl) Vm^<r>if!}r}f\Z.^\^^\mmn^n^\. 
Tto mSSLf:: DNA iSr^^y— /U-eaJS^-^fc^. lOinM Tris-HCl (pH7.4) . ImM EDTA 
mmQtil (1^/1? L7to #e>tl./c DNA jgjg?! /I 1 Sr^JPgffi^^ Xmal (New England 
Biolabs) d J; 9 37t:-e 1 nmmit ^-QUm^m EcoRI (^Sit) C: J; O 37t:T- 

itISlCj; 19 DNA SrlHlit2L?t, 

rpt-C. 5' -5|cJSg{w EcoRI |gaffiB?lJS:*-L> 3* -5t5«{CXma Ij^fflBa^iI^ 
*-t-5-rHr;^Hmv®J«*3j:t5Li»V«J«$:3- K-rSite^^r^tP DNA »f>t€:#feo 

EcoRI-Xmal DNA ^>t<t EcoRI RXJ' Xmal Ti^^ki-^ ^ <i: J; USSiLTt pUC19 ^ 
^ ^- 1 DNA 7 -r 3 y h ver. 2 (SjSig) Irffl V \ V ^ l^X. - 
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xVSm (^yjKVv'-^') 100 n llwJUD^. w<^iNBJ!a$:7k±-C 15 5>fig, 42X:iZX 
l^m. $6{w7k±t?l^PfliB^|iLyS:o i5:V^-C 300 u 1 <7)SOCitili! (Molecular 
Cloning: A Labgoratory Mjinual, Sambrook, et al. , Cold Spring Harbor Laboratory 
Press, 1989) ?rJOx. ZTCiZX 30 y^=i^- h Lfcf^. 100 nz/mX Xf± 50 
H g/m 1 ®T:^fe/'j:^. 0.1inM <r> IPTC, 20m g/ml OX-g a 1 ^-^tfLB* 
5c^%*fcli2 xYT^^ifJte (Molecular Cloning: A Ubgoratory Manual, 
Sambrook, et al. , Cold Spring Harbor Laboratory Press, \^^) JL\ZZ.(D-kWi^^i^ 

C <0?|^e$E^f*:Sr 100 u g/mlXit5Qfi g/ml(DTy t'^y V y^^^-T^ L B 

mmtitit2XYTmm2mix 2TCizx-^mmL. mtm^a^ioyy^^ mm 

m PI-IOOZ (^^/l?!?) Xit QIAprep Spin Plasmid Kit(QIAGEN) ^fflVN-cy^:^ 5 K 

(4) -r'yy^ui^vmmi:=^-h'-r^mBif-(Dmmi¥i\^^ 

giII2c07°7 :^ 5 K^iOcDNA ::3 - KfS*^ O^^Sfia^iJ $r Dye Tenninator Cycle 
Sequencing kit (Perkin-Elmer) SrfflV\ DNA Sequencer 373A (ABI It Perkin-Elmer) 
iZ.X'O^^Lito Sim^k^mzfy^ -r- i L-C M13 Primer M4 (SSig) (E?iJ#-§- 
5) SU« M13 Primer RV (SSit) (iE^I#^6) ^fflVN, ian:^|S](OjtSiB^l«rffiteK 

^ 0 LXnhinfzy^-( y V K-^«23-57-137-l i:Lm^i-^^<y^Hmvmi^^^~ 
h''rimB^^t^i-i>:fy^^ MBC1H04 , L^V^Jiffi^rn- K-f-^ite^-Sr^ 
KSr MBC1L24 t^^Lti, -/y^.^ K MBC1H04 *Jj:a« MBC1L24 {C^ 
^tlS-r r>:^#23-57-137-l *t*is^OH^V®«ctJ JltJ^L^V^igc^a- K-fSite^*^ 
JSSiajiJ (*ff£:l-5T$/SSiS?i)S^tp) ^■?:ix-etLBS^#^ 57. 65 \Z7^, HflSV 
mi^St5L0V^»;i-<^^!;-<7°f-K(±. <b t(CiH^|#^ 57, 65 T'^^tL-Si^ga 
58 #i (r/u^5:/^=i -K-t5) ;6>ibga^6$ix-CV^-5. wtie><^T 5 /®aa 

H^lvMJg^(^»r;^•lco^^-c(lia?l|#^ 46, L^v®l|^ol^ff;1-^wO^^Tl4ga3^J# 

^ 45 (C^i"o 
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>i4b\ SnSBT'^^? KMBC1H04 fcJ;05MBClL24 ^*-r5;»:fl|gllt Escherichia coli 
JM109 (MBCIH04 ) fcj: LP Escherichia coli JM109 (MBC1L24 ) tLX. XtHttHm^ 
^X^X^mim^ (35«(mo<JfrtT^lTi l#3^) (C, ¥i5jc8¥8fl 1 5B{C, 
Escherichia coli JM109 (MBC1H04) O l ^ T (i PERM BP-5628, Escherichia coli 
JM109 (MBClL24){wOl/>r{iFERM BP-5627 t LX^V^:^ hM^\zm^^mm^n^tl 

(5) t hPTHr PKm-^-^'>^'e/i^n—j-/l^^m22-57-m-l<DCDR(D^^ 

4007^-A7-^SS5^*5 3oOSBr3g«iS!j, -r^iioiomm^^W^. (CDR) {C 

CDRmiS&COr 5 y g^iH?l|^^3?^^±tt1g^6TiiiV^ (Kabat.E.A.et al., 
TSequence of Proteins of Immunological Interest J US Dept. Health and Human 
Services. 1983) . CIO J: 9 ^tC^ldS^Jt. t h PTH r PlcStrS^^^:^^/ 
iia—f-/u^i^<D-sj^mi^(r>T 5 /KBBJIJS: Kabat e)tcj: 0 f^JSlc^ixjtSiftOT $ / 

7^*3, L^Vfglgc(^CDR 1 ~30T5 y®^E^J(cov^-CI4^■i^-ei^Sa^J#f- 59~ 
61 (C^ V^«4<75 CDRl->-3£^T$ / ®EiH?lll^OV ^-CI±m-eiXiE^l##- 62 
~64lC:^tyto 



m 1 







CDR 1 


CDR2 


CDR3 




57 


31-35 


50-66 


99-107 




65 


23-34 


50-60 


93-105 



(i) H^vmito«^ 

->'^^ LTt:^ -i/v^Hiivmilci^ PCR J; ^SliLTt, ^t:^^^'!' -^-MB Cl - s 1 
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(iByii#f - 7 ) itvmmc) ]) -^-mn<D 5 ' -m^ =' - Kt- 5 dna iz^^^ y y 

XL5.oKozak :^ V-fe V1^;^SB?'J (Kozak, M. et al. . J. Mol. Biol., 196, 947-950. 

C 1 - a (gB9lj#«- 8 ) {1 J 0J«<^ 3 ' -ftiJS: 3 - DNA SS^Hz^^yf ^ y X 
-f ;^ h^i—SmRXMmm BafflHi osaSIEJiJ^rW-r^. J: 5 (ciSff L 
^to PCR {t, TaKaRa Ex Taq (SjSit) 50 fi 1 OSf£:^S^r^?{;ig|S DNA <!: LT 

0.07;x g(7)7'T A? K MBC1H04 . :/y^-r—t LX MBCl-a iojltl^ MBCl-Sl ^^tl^ 
tl SOpmoie , 2.5U O TaKaRa Ex Taq , 0.25iiiM OdNTP-^tf^^T^f^^^^^ffi 
fflUT 50 /i l<DjK»Sr±SL, 55t:{c:-Cl 3^(81. 72'Ct::T25>|IIJ© 

aSt^ ^'/u-C 30 latToTt, PCR fetwJ; Oliffity*: dna »f>1-S: 3 %Nu Sieve GTG Tif 
n-:x (FMC Bio. Prodacts)i:mi^itrifo—:^'!f/l^m%^WHZX'0^mLtZo 
437bp fiO DNA l$ffK-^^W-r5T;^f n-^>t^^^'5 . GENECLEAN II Kit(BIOlOl) 
=Jr-> h^O«t:^fCt!ev>DNA»f>T-^1tffliLfCo DNA ^Ji^Z-zutOS 

-CEUlZLfc^. lOmM Tris-HCl (pH7.4) . loM EDTA 20 u 1 {CjSWtfc. ^#?>n 
TtDNA^^l M 1 iS:ffiiill»i(IBaaHI, Hind III (SSit) {wJ:«9 snc 1 l^fJUmfk Lfc, 
r(^?mkffi^#)S:7x/-/^&0f^'an7jN/wix-CttttlU y-/uit»tcj; 9 DNA^^ 

±l5(Dj:9iwL-Clig|;iL7t-r>i7XH^Vig^^:3- Ki-^ite^^iSr^tf Hind III- 
BamHI DNA Wr^i Hind III *3 iU? BaaHI -CmiLI-S ZtiC^iQ MM Ltz pUC19 ^ 

Primer M4 tS^Xf M13 Primer RV i:^ ^7 ^ — t LX , Dye Tenninator Cycle 
Sequencing kit (Perkin-Elmer) ^^fflV^, DNA Sequencer 373A (Perkin-Elmer) {CI J: O 
^SiS?i|^*^L7to IELV^j®SgB^J^Wi-5^^-^'7'y K— rft23-57-137-l izA^f 
^-r'i7;^H^V®Jgt«r3-K-r5it^5^-^^WL, 5' -fiijlc Hind III ^mURU 
kozak iHR 3" -(m{::BamHIISai!i2Jij^j^oy7;^5 K^MBClH/pUC19 t^^Lito 
(ii) cDNA^-ryo-^^^^^-t h^^7H^Of^<^7tJ60H^V««(Dfl|l6 
t humcmi^Cy lOcDNA ±E(D J; ^ (C fC«|gLfc-r r^?;^ 

urnvmi^^ PCR fildj; Oil^fiSLTto H^V^ltO;t*b<D^;^7°7-f -7- MBC1HVS2 - 
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^Sr^^y 3f 1ft L. B.o Kozak = :^-fe:/1^>^Be^I (Kozak. M. et al., J. Mol. 

Biol... 196, 947-950. 1987) SfeWd Hind III iSiU^ EcoRI l^mim^^i-^ ^ o 

H-LTto Hmvmi$i(oitib(Dmif:/y-(-r- yiBcmm (jmm^ 10) (±j®«<^3' 

-m^^-K-t-S DNA gBJiKc/Wyyy^XU S.o, C^lg(05' -#J<DE3nj^=i 
- K L Apa I iU? Smal SMiB^ll^r^-rS J: 9 f-lftH- Lfc. 

PGR it TaKaRa Ex Taq (SjSit) 50 <i 1 DNA tLXQ.6 

u e(Dyy7.^ KMBClH/pUC19 . ^^-T ^-(t LT MBC1HVS2 fc' J:Uf MBC1HVR2 ^^tt 
msOpmole , TaKaRa Ex Taq ^2.5U, 0. 25mM (^5 d NT P-^tf^fi}=-e^{tO@»jKSr 

mmLX50ui (oM:m^±m lx 94^ 1 ^m. sst: 1 ^n\. irc 1 5^rBi<^?sfif--r ^ 

/U-C30|HltTo/c. PCRfel::J;'9tii|iiLfcDNAWf>T-^l%Sea Kem GTG Tiffu-T. (FMC 
Bio. Products) ^ffl V ^TtT ^;vnMMi\\Z. X "9 3^86 L7t, 456bp DNA »f 
^^'a^-r^riJxi~y^)^^mM^ . GENECLEAN II Kit(BIOlOl) 5rffll/\ Vm-^(ry 
A(l:^t::^i^V^DNA»r>^-^mSl^tfc, m^Ltzmk^:r.^f y-jvtm^^1t'^. lOmMTris- 
HCl(pH7.4). loMEDTA ^20m UC^LTt. 
'^hill^mkmai H 1 «r$i|RB»Sl EcoRI iaJlU^Smal (SSit) tCj;«5 37^1? 

ICJ;!? DNA^[H]»tZL7t, ±l2(0=fc5lcL-CIS$itfc-r'i7y;H^V^i^?rr3~Kf -Site 
^•Sr^tP EcoRI-Smal DNA EcoRI fciU? Smal Xmit-f^Ztk^X'OWmi^fz 

pUC19 '<^^-l^1>-y^'p-=v^<L7to ^(Dzfy^i KOt&SfiE^J^5i^^-r-5fci6, 
Zfy^-^— M13 Primer M4 StJ^ M13 Primer RV ^^^^-r— i: fC, Dye Terminator 
Cycle Sequencing kit(Perkin-Elmer) SrfflV'», DNA Sequencer 373A(Perkin-Elmer) 
X'OmmMm^^MLtZo ELV^i^gE^J$r^i-6/N^:/y K-^«23-57-137-l (C* 
3l5-r-5-7^:^H0V^^^r3- Ki-5iHK^^#^L. 5' —(»J[l EcoRI fciU^ Hind 

III mssmn:si.x^ Kozak iE^j. 3 ' — fuji^Apa I isxxf Smal ^ssaayij^itoy^:^ 5 

KiSrMBClHv/pUC19 ir^iS LtZo 

(i ii) =35^ ^ 7 ^«cH^(7)igm'< ^ ^ -(omm 
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t hmitPMimi^Hmvmmi^xxft htrOi^Hmcmi^i gCKoy/M. dna (n. 

Takahashi, et al., Cell 29, 671-679 1982) Sr^— K-f5l6^'<^' DHFR-AE- 
RVh-PM-l-f (TO92/19759 PM) t. t hmitPMimi^LmvmmtsXU^t hJtft^L 
^(c^C^i^<0'//i. DNA Sr=«- K'TS^^-^^^'- RVl-PMla (fl092/19759 t 
^^ALfcCHO^fSaiOmRNA^mSiL, RT-PCR feft hM^kPM 1 ^i^^H^ 
V®«cio<t0^t HSi«:cmJ«Cv Sr^n-^:x^^L. pUC19 (D Hind 

III i: BaniHlSiM>5:(-f-:^^n-=:^^^L7to ISSgE^iJ^Sl^. Lfe^. iELl«?iJiSrJ^o 
7^7 5 pRVh-PMlf- c DNA ir^iS tfco 

DHFR-AE-RVh-PM-l-f ±<D S V 4 0 ^ n ^ — t DH F RiSfi^,i: (7)(BI{r fcS 
Hind III ib'ctaEF-l aya^-i?-<i:t SSftPMl fei(*:H^V®^i:CO 

p^tcfos EcoRi ^&.^x^Ltz?&m^i^ t hmitPMii^i^Hmvm 

pRVh-PMlf-cDNA BamHI -cmitLtzm. Klenow h-CW-mtU ^hiZ. 

Hind III-e^^fkL, Hind III-BamHI ¥?tfklSf>T-ilrllllSLyto ZOHind III-BamHI spt^ 
fkttff^T-^r. ±i5£0Hind III laSfifc'JltPEcoRI lECffi;^^^^* tfd DHFR-AE-RVh-PMl-f $r 

Hind III ioxnsm&i vmit-r^:it\ziiiommLtz^^-<^^-izm^L. t hM^b 
PMiiffii^Hmvmi$.isxxjFt htfi^cmi$icy isr='-K-r5cDNA %:^t^mm,^^ 

9— RVh-PMlf- c DNA iSr^^L^o 

t hM{bPMlfit«s:H^V®l«*JJ:U^t hfiift^cmi^Cv 1 €r=i- K-fS cDNA 
tP«^^i5'^- RVh-PMlf- cDNA *r Apal fcitJ^ BamHI t??mtt7tm. H^C®«c^-& 
tf DNA WitSrlsIlIX L, Apal jo BamHI -(^^{^'th :Lt\Z.^'0 ^S^J Lfc MBCIHv/pUCI9 
iCaiALTt, fCi'^SSLySlT'y;^? KS: MBClHcDNA /pUC19 <t:^ife L^C, 3.<7)7' 
7^5 K(l-ve?^St«s:OH^V^l«4b*J:tJ«t hfit^^C^igcCv 1 ^^^^ cDNA 
5 • -•mkXZ. EcoRl *J J: Hind 1 1 1 ^^n. 3 ' -5|dS{C BamHI ^3S5iE?iJS:}^o„ 

T'y^? K MBClHcDNA/pUC19 ^ EcoRI fecfct/ BamHI -CtmkU l#e>tL75:^^ 7&t(il: 
OH||i^='- K1-5^iE?l|^^tf DNA if>T-^, EcoRI BamHI -^mt-^h^t 

Iwi •5lliliL7t|gm-<^^-pCOSl (C^ALTto r 9 L-C^#f)nfc::3f ^ 7«:«^<^|g^y 
7;^ 5 K$r MBCIHcDNA/pCOSl i^^SLfCo ^i^J, IS^^^'tJ'- pCOSl It. HEF-PMh-gr - 
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1 (W092/19759 #fiS) i^h. EcoRI *5j:0? Smal mitiCj:^mf$mB^%:nmL. 

EcoRI-Notl-BamHI Adaptor (Slit) im^-ti>Z tizX'Om^LtZo 

$b(wCH0i^^Bllax'O|gm^cfflv^^7t^^)<^y7^ s \'t:im-t^fz>b^ -/yp.^ k 

MBClHcDNA/pUC19 ^ EcoRI *J<ta« BamHI 'Qm\t\^. %hiMt^ :^ ym^Umm^ 
tf DNA »fJt^, EcoRI *5J:0« BaaiHI -Ctmk-rs:: i:{w<fc tJIIBIl! L^tH^y^^^ $ K 
pCHOl (^aixLfc, c:9 t■C^#?>tl7t#p<70t^^:^l8a:/7:^5 KSr MBCIHcDNA/pCHOI 

<t:#ifeL7t„ ''i^J. ^^^il^iJ'-pCHOUi. DHFR- AE-rvH-PMl-f (W092/ 19759 #83) 
t^h. EcoRI jSiU^Smal r^jk(C<t ►J^^^^ite^^T^'JI^t, EcoRI-Notl-BamHI Adaptor 

(2) t h L0;£S®^O«^ 
(i) ^u-=.iyir^i7df-'<DYm 

t NL^^^^tSi^^r^tf pUC19 ^-^mm-rhfz}^\Z. Hind III IfU^a^^ 
pUC19 pUC19 ^^^^-2^ 20inM Tris-HCl (pH8.5 ) , 

lOmM MgClzx ImM DTT, 100 mM KCl, 8UW Hind III (^Sji) fSr-^^-tSSfSiS 

^-efibaiU DNA%:i:^/-/WitlSt:iJ;9lH]l|XL75:, 

IhURL/:: DNA 5|r SOmM Tris-HCl (pH7.5), lOmM MgClz, ImM DH, lOOmM NaCl, 
0. SmM dNTP. 6 U(D ^ U / (Klenow) Vy^i-W (GIBCO BRL) ^-g-^i-^ 50 y 1 

~/U*3j:t)«^ n cTlx/WA-ettfli ^- DNA /-)\'^\z.i. ») IhUIX Lfc, 

laUR L ^ — DNA ifc SOmM Tris-HCl (pH7. 6) . lOmM MgClg , 1 mM ATP, 
ImM Dn. 5%(v/v) :3-/U-8000 , 0.5 UO T4 DNA V Hf—^ 

(GIBCO BRL)^^#-rasJt;rl^r^! 10m 1 ^'T' i6t:-C2B#r«1Sf£;$ii:. SBii^^-it 
ito RitiSt^^s n 1 JM109 3>'t°x>' hiWlia (-•>jK:/v=— ^) 100 m i 

{wiJDit, 7K±t? 30 5^I3]«^ltt7t^, 42t:fwTim $'bli:7k±-Cl^|B|ML7to 
SOC^iiSOO M l^AP;t-C, 37^-^1 B#|JI]^ g>' L7t^, X-gal i 
IPTG *^®lC«fe;flTL7t2X YT^^^itiJ (SO^g/ml T^^fi^y V^^t) (Molecular 
Cloning: A Labgoratory Manual, Sambrook, et al. , Cold Spring Harbor Laboratory - 
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Press. 1989) z7x:x'-^mmLxmnm^t^^ntio 

«U ^^m^^t'h PlasmidMini Kit(QIAGEN) $rfflVNT, mt<omiji::V^^X:fy 7. 
5 KDNA^ffiSiLTto ^mLtz:/y:^^ K^rHind lllxmitU Hind lumLH^X^ 

LXi^^Zt^^^Ltzyy:^^ KSrpUC19 AHind III t^^LtZo 

(ii) t h LmxmMtmm^^- K-r5se^(^«^ 

t h^fl^Lm^^C^i^Jl, Mc g+ Ke+ Oz- , Mc g- Ke- Oz- , Mc 
g- Ke- Oz+ , Meg- Ke+ Oz- (D{p-t£< th4mM<r>T^ y^^yHi^^h 
iLTV'^S (P.Dariavach, et al., Proc. Natl. Acad Sci. USA, 84, 9074-9078, 1987) , 

»23-57-i37-i ^'y:^Lmxmc^mtmm\^^t-r^t ht7ii!^Lmimcmmi:EM 

BL'f-'^'^-^X^mLfzf^W:. r -r yi?-r 7°/65Mc g+ Ke+ Oz- (accession 
NO.X57819) (P. Dariavach, et al., Proc. Natl. Acad. Sci. USA, 84, 9074-9078, 
1987)(Dk htjLt^Lmxmit^MchM^^nWiik^TjkU »23-57-137-l ■^'y:^Lmiiikcm 

m 

«ct<otBi^tt{±r 5 /smmx 64. 4%, mmmx 73. 4%-c*>o;to 

troTt, ^■fy^^-<D'^m-t. 394 DNVRNA -^fig8J(ABI tt) ?rfflV>-CtTo fCo 
HLAMBl (SH?IJ#^11) *Jj;UfHLAMB3 (SE^JS^ 13) JlirV;^ DNA iajil^W HLAMB2 
(iE?lJ§-^12) *dJ:05HLAMB4 (EJi|#-^l4) l±T:/f^-Ir>'^ DNAE?iJ*#L. 

tKTjy^i' 20 ;j»e3 23bp (r>imtmm^^-r^. 

^^•^fy^-^- HLAMBS (iB^I#-f- 15) , HLAMBR (iH^I#-§- 16) l± HLAMBl, HLAMB4 

i:^i^€i^^g[^^J^ia?ljSr^L•C^^•^), *7t HLAMBS (1 EcoRI , Hind, III. Blnl 

HLAMBR (1 EcoRI |gSi!5SE?•l?r^i^m■g•^•CV^5o ^- PCR HLAMB1-HLAMB2 
HLAMB3-HLAMB4 (DS-Jt^^ff^tZo Si5£;^, ^ti<bSr«ii^L, PCR -CTir:^^ 
UiSrtfofco ^btC^gPT'^'f-r- HLAMBS *3 J; t)« HLAMBR Sr^^DU ^HPCR {cj; •) :^ 
^DNA*ii<S$-fr/io 

PCR li TaKaRa Ex Taq (SSit) ?r€£V^. ^ftOM:fer|ce^o-CtTo7t. ^- PCR 
it, Spmole (D HLAMBl 0. Spmole (D HLAMB2 i 5 U(D TaKaRa Ex Taq i^M 

it) <!: ^^W-f -5 100 u 1 <75S/^:^1'^?S, fo-SV^Ji 0. Spmole <D HLAMB3 feJlU^Spmole - 
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(r> HLAMB4 i 5U<D TaKaRa Ex Taq (SSig) ^Sr^^-fS 100 a I OSfJ^^l^jee^ 

6ot:i::r i ^w, 72'Cizx i ^^PflojaKi^-^ ^/u-c 3 mn^ft^ 

0= PGR (i, SJtS^ilSlC^SlJ:^^^'^- HLAMBS *J HLAMBR SOpmole -f ojS^D 
L. 94^1^X1 ^r^l, 60t:{^T 1 5>rBl 72t:[CTl5>rs1(D?agf-^i5'/U-C30lHlffo^„ 
PGR DNA WfjtSr3%(&ifcAT;</a-;«Lyyl. (NuSieve GTG Agarose, FMC) 

- Tm^^fijLTt^, GENECLEANII Kit(BIOlOl) SrfflV\ ^f+0*!l:^^{::t^c.-C'y>'U;6»e> 

^#P>i^7t DNA KfJt^ 50niM Tris-HCl (pH7. 5) , lOmM MgClg, 1 mM DTT. lOOmM NaCl 
8 U(D EcoRI (^Sit) ^^W-rS 20 n 1 STRICT 1 ^mmit L7to 

rNft?S-^fa?r:7i/-/ufcj;t;t-jrnn3jx;ui:sT-ttl±|, DNA ^r^:^./— /Witlg-C'lHlilXL^ 
lOmM Tris-HCl (pH7. 4), ImM EDTA 1 lc:®/l?Lfc„ 

7^7;^ 5 KpUC19 AHind III 0.8^ g iSrP^lc: EcoRI Xm<tU 7=i y-zUfciU^ 
^rnn^jx/UA-eiSffl. ^^y-/ua:ISlcJ;«9lsIitXL7t, tmbLTtT'^:^ 5 K pUC19 A 
Hind III ^ 50 laM Tris-HCl (pH9.0), ImM MgCl2^ T/Vij V ^t^y^y r ^-if (E.coli 
075, SMit) ^^W-r5S/^^®^?^?50M 1*-C37t:, 30^i-r^S[ft$-friltty 

(BAP^aS) Lfco SJ^:?K^7 3iy-/u*jJ;U5^no/jx/UATtttil. DNA Sri^y- 
/l^itStC J; ^ IsJlIX L , lOmM Tris-HCl (pH7. 4) . 1 mMEDTA mm 10 n 1 izmM Lfc, 

ilS^BAP^LSLTty^:^ $ K pUC19 AHind IIIl ^ 1 t9c(r> PCR m<^4 n 1 ^ 
DNA Ligation Kit Ver. 2 (SISit) frfflt^railSL. JM109 =i>-fx^hM 

(::JBS^i^t/to '^hfifzl^MU^^^ so^xg/oil T:/hVi; :^<^^^i-5 2 X YT^ 
«fe2ml -C-^ilL. QIAprep Spin Plasmid Kit (QIAGEN) ^ffiV^T7• 

±IS7'7;^5 Kl3o^^•c. ^o~=i^^^$*L7tDNAO*g5fiS?i|OffltS:?rft-3;t, il&S 
iB^I<0^;t{Ctt 373A DNA v^-^x^^i^- (ABI S:fflV^. T'^-f-^-l^li M13 
Primer M4 tJiO^ M13 Pricer RV (SMit) ^fflV^/c, ^©^m> ^'n-->'iy$tl - 
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it DNA (D^m:. i2bp <r>iK^i>ih<b z t mm Ltzo zom ^^t^^y ;^ 5 K«rC l 

A/pUC19 ti^^Lito tZV: -e<OSR^SrM9 7tA<757'7'<-v- HCLMS (gH5IJ#^ 
17) , HCLMR (ia?ij#^18) ^mtHZ^f$.L. PCR -CS^SiELV^ DNA (0«^^tf o/c« 

PCR -c:X^ DNA ^tt^yy^^ KC;LA/pUCI9 ^m^tL. -fy^^- 
HLAMBS t HCLMR , HCLMS <i: HLAMB4 IfSJCj^SrfTo^ PCRMi^^^tl^'iX)BfjgiL. 
PCR-CT-fe^'l/U^fTofCo $e>{w^?ai7'7'<-r-HLAMBSi3j;t;JHLAMB4 ^SSAPL. ^ 
H PCR {::<t 9 ±^ DNA ^ii*I$-^fCo 

^- PCR -Ctt. m^tLXCX A/p\£l9 O.l/zg, T'y-T-v- HLAMBS joctU^ 
HCLMR ^ SOpnole . $)5V^(t HCLMS iJjlO^ HLAMB4 =§■ SOpmole , 5V<D TaKaRa Ex 
Taq (SMit) ^^*fS 100 m 1 <DSJc£:«^?S«rfflv\ 50 /x I <Di&m^±mLX 
94*C{CT1^|BJ, eO'ClwTl^^PdJ, 72t:{C-Cl5>fHlOia*1^'l'^>'^-C30lHlfTofc, 

PCR Mife HLAMBS-HCLMR(236bp) , HCLMS-HLAMB4(147bp) ^^tl^tl3%i6M/^.Tif 
u-:;^'^/U-Cn.%^W}Lftm. GENECLEANII Kit(BIOlOl) ^^^^XV/U^^h^Us ^ 
SiLTt, PCR -CfimSSt DNA »f>T-=& 40ng, 1 UO TaKaRa Ex Taq (^Sit) Ir-^W 

-f^ 20m 1 <Dwt^m^m^m\ 25m 1 <^t£tt^±^LT 94t:(^T 1 ^^r^^, eoricT 
1 ^K, 72t:ic-c 1 ^m<DMm-t^ ^ 5 15]^To Tt, 

^HPCR-e(±, ^-pCRaC?e?2M K ^Spy^'T-^-HLAMBS, HLAMB4 # 50pmole , 
5U(D TaKaRa Ex Taq (^Sit) ^-^^r-S 100 n 1 «OSf£;:M^jKSrfflV\ 50 m 
l£Jte^±lLfCo PCR II. 94'C(^T 1 :9-rBl eoricTl ^^r^l 72t:i::T 1 ^rs^cofi^gi^ 
-< ^/U-C 30 imtf ofco PCR m^Xh^ 357bp O DNA ^>1-?r 3 %iSilt^.T;yD 
y/i^-cm^^ib L;t^, GENECLEANII Kit(BIOlOl) Srfflv^■cy>^;6»e)|s]lt5l^ fitHiLfc. 

nhi\.1t DNA |gf>i- 0.lMg«r EcoRI xmitLit^. B AP^aS tTtT'^:^ ? K 
pUC19AHind III (Cl^y^n-->'^^Lyt. JMl 0 9 a^'lfx:^ h^flSlC^glf 

fElftL. 50Mg/ml T^-tVy ^^^^1-5 2 XYTi^ite 2ml -C-^^H L, 
^^^QIAprep Spin Plasmid Kit(QIAGEN) ^fflV^-C7•7 ;^ ^ K^^tMtTt, 

*SSiL7t7'7^ * KtwOl/NTi^SiE?iJSr M13 Primer M4 , M13 Primer RV (Sjg 
ii) «rfflV\ 373A DNA (ABI tt) dTglJ::^ L^, :X^<D/i^^iELV^^£S 

ffiJiliSrWL-C^^S • ,!:;65it^.$iX7t:/7;^ 5 K$:C A/pUC19 i: LTto 
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(iii) t ]^LmKm^Mmm^='-h'i-^mB^<Dmm 

7*7^ $ K HEF-PMlk-gk (Wd92/19759) t)^hLmii ^C®J««r =i- Kr-S DMA »f>i- 
PCR mim^^Xi^U'-zuyiri^tl, 394 DNA/RNA ^^(ABI It) iS^fflV^-C^^L^ 
Wi:)fZfy-('^- HKAPS (BB?iJ#-f- 19) II EcoRI , Hind III, Blnl ^ISiiB3?i|?r, 

iISi <!: ''.e 5 7*7 ;^ ^ K HEF-PMlk-gk 0. 1 n 7*7^-r- HKAPS . HKAPA =§• . 
SOpmole , 5U(75TaKaRa Ex Taq (^jgit) ^^^ri--5 100 m 1 <^Sf£:i!S-^jS*fflV\ 

^ 30 f-'C ^/I4f oTto 360bp (7) PCR 3 %(aSt'^T;3!f P-^->*yWt?«iR^jc»l LJt 
GENEaEANII Kit(BIOlOl) =SrfflV>Ty/U*>e)lHll|X, miSL^t, 
t#P^n7tDNAl|ff>T-^ EcoRI -C^^fLLfc^. B A PMLTt^^;^ 5 K pUC19' AHind 

III {zi^u-^yifLti, :km^JMi Od^iyii'Tyhmmzmn^lSkL. soMg/mi 

Ti^t'v'y>'S;^Wi-5 2XYTi§Jtt2ml -C-«^«L, |IOT^i-ji»e> QIAprep Spin 
Plasmid Kit(QIAGEN)trfflV>-C7'7:^5 h'^miSiLtio 

^MLilZfy:^^ K<^ifiSiE^J* M13 Primer M4 . M13 Primer RV (SJSit) ^ffl 
l\ 373A DNA ^ :n (ABI |±) [CT^^LTto iEH.^i^SH^ll^WLT</^<5r 
<b/4^«|IS^n7t7'7;^ $ K?rC K /pUC19 i: Lfc. 

(3) ^)iy^i^Lm^^^^^-<omm 

=3f/7S23-57-137-l nc^Lm^m^i^ ^-^mmLti, Zfyy^^ KCA,/pUC19 . 
Cic/pUC19 <Dt h^ii«j;t^j(rfiiJ^<^iIiIlwfc5 Hind III, Blnl gUffitw, «23-57-137-l 
Lmvmmi =- K-t-5ae^«r»i^i-5 r {C<t o ^ti^-H^ ^ 7#23-57-137-l 

tiii^LmvmmtsxxfLmim'^tzitLmi^m^^mi^^^-h'ir^ pucig -<^^~ 

^j^mttlo EcoRI r^it:(^J:oT=3rp<7fet(!^L^jHn^^^0fflL, HEF|im'<iJ' 

•t?i;t)^, zfy:^t KMBC1L24 ;i»ib#23-57-137-l fet(*:L^vm«c^ PCR }fe4:fflV^T 
^n-z^y^^LTto #7'7-r-^-<^^fi£li, 394 DNA/RNA ^fijt^(ABI tt) iSrffll^-Cfr 
o/Co ^:^7'7-r-^- MBCCHLl (iE^J#-§-2 1) it Hind III ESSE^'li: Kozak SEJIJ 

(Kozak.M.et al., J. Mol. Biol. 196,947-950. 1987) ^, B5:i5"7'7-Y-^— MBCCHL3 (BE' 
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m^^2 2) liBgiii , EcoRi mmm^^nxo^mu^Lit, 

PCR II. lOmM Tris-HCKpHSfa) , SOiuM KCU l.SmMMgClz , 0.2ibM dNTP, 0.1 

;2gCDMBClL24 , 7'7-r-7— t LT MBCCHLl fcJ;t/MBCCHL3 SOpmole . 1 I 
<D AmpliTaq(PERKIN ELMER) ^r-^^fa lOOy l(D^ltM'tm^m^\ 50m KD^m^ 
IMLX 94*C{:i-C 45 li'f^. 60'CtCT 45 #Pb^, 72t:(wT 2 ^ri\<DMS[-t-( ^ 30 Is] 

4 4 4 b p (7) PCR Stl^ 3 %iSB^T:^/n-;^'>*/U-C«^Jjcii Lfc^, GENECLEAN II 
kit(BI0101)5:ffl^^-Cy/W/6^6(sIl|X. mSSit. lOnM Tris-HCl (pH7.4) . ImMEDTA 
m 20 ti I {zm^Lfz^ PCR m^l n I ^^H^tl lOmM Tris-HCl (pH7.5), IObM 
MgClg, ImM DTT. SOinM NaCl , 8U<^ Hind III (^ffiit) fciO^SUiO EcoRI 

Sit) ^^^^5SJe£:S^?K 20/z 1 37t:i::-rii^ram{bL?t, tNfbfi^^^^a: 
y~>'U;fcJ;U!^'nn7t^/Wi.-CttttJ, DNA Sr^^/-/Ufl:KT?lHli|XL, lOmM Tris-HCl 
(pH7.4). ImM EDTA ®?ef8 M 1 (-^l5?L7t. 

K pUC19 I a g^lnl^lC Hind III iiiiXI EcoRI -Cm^bL. 

(Ecoli CT5 , SSit) t?BAP«iSL7to 5^S^^?r7a: io?^ n njj^/Ui^ 
■Ctttb, DNA /-fVt)cmxm^\^tM. lOmM Tris-HCl (pH7.4), ImM EIXrA ^ 

B 5 K pUC19 1 n 1 ir$fe<^ PCR m 1 5r DNA LigationKit 

Ver.2 (Mit) ^m^X^^L. M 1 0 9 > fx :^ h iNfiJlS (-2/7jf>'v? 

{;iBiIxli<i:ISI^lcfl^S«E*feLfCo 50^ g/m 1 T:^l^->y ^Sr-^^fT-S 2 

XYT^5^^ifeJw*$, 3 7t:-C-^^||L;t« #e>tL7t?^«$E*^l«:^. 50m g/m 
IT:^^^/^ >'Sr'^:fr52XYT^tfj2ml 37r-C-^lf«L;to »M5^36»6 
QIAprep Spin Plasmid Kit(QIAGEN) lrfflV^T7'7^ 5 K^f^lllL/Co 
iELv^j^SSa^iJIrW-f-'Sy^^? K$rCHL/pUC19 <!: LTto 

y^;^ 5 KC k /pUC19 , C K /pUC19 # 1 M g ^^tim 2O1DM Tris-HCl (pH8. 5) . 
lOmM MgClg, linMDTT, lOOmM KCl, 8U© Hind III (SSit) i5<ta2U<0 Blnl 
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7a:y-/UjoJ:UJ^nP5}x/i.A-C-tttil, DNA Sr^;? /-/^^t^S-Cl5lIt^ L7t^, 37^-^ 
305^rflBAPtoSSrfTofc, SjCjfl[^73iy-/U*5j;t/:J^un7jxyUA-ettaU DNA $r 
3:^/-yUitie-e@l|XL. lOmM Tris-HCl(pH7.4). ImM EDTA ^lO/z l{cSffi?Lfco 

823-57-137-1 L^V^«c^^tf7'7^ 5 K CHL/pUC19 8 m g i:mmz Hind III 
fciO^Blnl -CtmULfe, #?>tLfc409bp O DNA»f>T-^3%{Sj|k,^T;</n-y^y/Ut?S 
^^iftLTt^, GENECLEANII Kit(BIOlOI) ^ffl V^Ty/l';6»P5lemx, ifilfiiL, lOmM 
Tris-HCl (pH7.4), 1 ail EDTA mi^lQn 1 (::^«?L??:o 

r<^LiiVM*8 DNA 4/z 1 SrBAPA!!.aLfc:^7;^5 KCl/pUC19 itHtCn/ 

puci9 #i/it idf-y^n-^rx^^t, ±mmjMio9='>\^Tymm:ij^ftm 

^^Pj QIAprep Spin Plasmid Kit (QIAGEN) ^m^^^XZ^y :^ ^ KilrltSliLTho wtLPjSr 
^iv^'i^yy ^ KMBClL(A.)/pUC19 , MBClL ( k ) /pUC19 i: LTt, 

7*7^5 KMBClL(A,)/pUC19 *J J;t5MBClL( k )/pUCI9 Sr^nmEcoRI ■^^B^LL, 
3%iS:m.<^7:ff^-^V/\^-Cmn.^WlL±m. 743bp <7) DNA »f>r^ GENECLEANII 
Kit(BI0101) ^m^^Xy/l-^^hmU. ^ML. IOidM Tris-HCl(pH7.4), ImMEDTA mm 
10(1 1 izmf^Ltz, 

^^^i^^-t LT7'7;^$ KHEF-PMlk-gk 2.7 m g ^ EcoRI XmitL. 
vufc iU?^ a o 7}x;bA-Cj4t±l, DNA $r^^ / -Ji^HUSiXmifSL LTt, HHE Lfc DNA m>i^^ 
BAP«iaLfc^. l%iSSIS-'^,T:^n->^y/U-C-mfL*ibL, 6561bp O DNA m)i^ 
GENECLEANII Kit (BIOlOl) trfflV^-Cy/U^^PjlUE, fUlKL. lOmM Tris-HCl (pH7. 4) . 
ImM EDTA mmiOu 1 {C^«L)t„ 
BAP43;SL7tHEF-<i?^-2/i 1 ^ ±.tS.^ y 7. $ K MBC1L( A. ) ^Ttli 

MBciL((c) EcoRi H?f>T-#3^z \ tw^i^. }ui Q 9 ^'^\i'fy vmmzmw 

*g^L7t„ 50|ig/ml r>'l^v^y >'Sr^^1-5 2XYT^Jte2ffll "C^HU SOT^^tJ^ 
P> QIAprep Spin Plasmid Kit (QIAGEN) i:m\>^X^y:^% V^^Wkl^lto 

^U\^t.-fy7s^ K?r, 20mM Tris-HCl (pB8.5) , lOmM MgClg, 1 mM DTT, lOOmM 
KCl , 8U(7) Hind III (SiSit) *Jj;t>*2U<75 Pvul (^?@it) 
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5104/2195bp . iS:^l6]{;:ifA$nTV^ix{i4378/2926bp (Dmitm)iti±Ci>:Lt J:*) , 
ELt^:^IfiJlCifA^ii-CV>fc^7;^* h'^^tl^il miKDMeo , MBClL(/c)/neo 

(4) cos-7^iei}a(7) h7:/;^7x^'>3y 

O S - 7 ^T'-iittlc:|gm$ii:^ 
■tJ^jit>*)'3fP«7^(*:o-iatt«m{i. K MBClHcDNA/pCOSl i:MBC 1 L 

(;i) /neo4yt«MBClHcDNA/pC0Sl iMBCl L (k) /n e o (^MJ^^-^b^-C, 

GenePu 1 s e r^g (B i oRa d) ^f^\^^X^U^ hu:^U~'y 3 ^izX*) C 

o s - 7 ajtatci^i^ffm^ALTto PBS (-) 't'lci X 1 0' iifflia/m 1 ommts. 
•c®^^l$^^■cv^^cos-7!^8i/}ao. smuc, ^y^;^ 

5 K DNAl 0 M g «r*D^, 1, 500 V. 25m FWi!!^«^l:{^■C/^V^;^^4•;tfc, ^ 

Ultra Low IgG ^iy^^MLm (G I BCO) Sr-^^i-^DMEM^H!! (G I BCO) (C 
^SL, 1 0 cm^#m^fflV^•CC02 -f^-dr^^-^-j'-C^^LTto 7 2B#^(7)1# 

mco'^s ^m±miMi!t>. ^'t^^mk^ji'ommin^f^u eli sAott^ic^tu 

fco COS-7iNBJ}a<^Jt«±fi|3i^e>(75d!^p{7fet«c<^«»{li. Af f iGe 1 

Protein A MAP S I I ''fy f> (B i o R a d) S:ffl^^T*y h^ft<^i!i^ 

(5) E L I S A 

(i) ijip^^mmim 

^immm^<^fzli><DEL I SAT'U-hlrj^JCDiptClL-CSaSlitTtc EL I SAffi 
9 e^tyi^— N (Ma X i s o r p, NUNC) <75#?C^®tifb^<5' 77- (0. IM 
NaHCOa . 0.02% NaNg ) -CI m g/m 1 ^»SlCSilS!iLfe-^=s?'glt h I gG^«: (T 
AGO) 1 0 0 M 1 -CSta^bL, 20 0 li l(D^m^<yy 7- {5m Tris-HCU 1 
mM MgClg ^ 0. IM NaCl . 0.05% Tween20, 0.02% NaNg , 1% '^^jkffT/uy $ 

(BSA) , pH7.2 ) -C:^uy^yi/'(Dm. ^ / yiffH^^m^^-tfzCO SmS&om 
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'<-hLPBS-Twe e n2 0-Ci^#-^. T/U* y 7;j-;^7T^— Ifi^-^iT^fitt h 
IgGfitft: (TAGO) 1 0 0"/z 1 ^*Dx.fco 1 ^P^Efitw-C'T :^=Sr a.^- H L P B 
S-Twe e n 2 0-C^jt<^ft, 1 m g/m 1 OSSi^S (S i g m a 1 0 4 . p 
hn-7i-;U!;^^®f, SIGMA) ^mt. 0 5 n m-COBJi^fg^W nT'U 

- h y -y- (B i o R a d) -Cm^ Lfdo SSa'j;t<75;^^ ^^y- Ki: LT. H u I 
gGlA. Purified (The Binding Site) 

imM-^m^ofziixDE 1 1 sAzfi^-h-c\t. wxo\zLxmmL±, el i s 

Affl9 6?t7'^-hO#?v:Sr®ffi{l:^-<2/7 7--Cl M g/m 1 OftSt-HSiLfct K 
PTHrP (1-3 4) i^Zf^h^m^tm) 1 0 0 /x 1 -C^tB^t LTt, 2 0 0 m 1 <^ 

5VNt±mK^> 7m(*:«ria:|5^iK LT^JttdAnxLTto MStC-C>< ^^dr^.^- h L P B S 
-Twe e n 2 0-C)%i^^. T;^:^ V y^:^y7^—^^l^^^^t7^t h I gG*t^4: (T 
AGO) 1 0 0 M 1 i^M^fto ^m.{^X^l^^=L^- hLPBS-Tween20-C 
2fe#<^^. lmg/ml<DS®^jK (S i gma 1 0 4, p h p :7ain;HJ 
SIGMA) ilmx.. J!5i:{C4 0 Snm-COKitSSr-^'r^oT'U- hU-^- (Bio 
Ra d) T'SiJ^LfCo 

^<0|S*, =^^7fet«^l4. fchPTHrP (1-34) izm-^^^-^m^^LXiS'O . 
i^u--y^Lfz^':7^^t^vmm<DlEL^mj^^^-r^Ztt^7rs^titz (US) „ s 

THrP (1-3 4) ic^-rsi^s^figfi^fkLJicv^ri:*^??, t hmimi^(DLmcm 
(6) cHo^^mM^jim(Dm± 

XB 1 1) IC^ALTt. 

BClHcDNA/pCHOl <!:MBC1L (A) /n e o *7tl4MBCl H cDNA/pCHOl t 
MBCl L (ic) /n e o Ola^-g-^^-fr-C, GenePul se rigg (B i oRa 
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d) ;Srfflv^-C:tUi5^ Hn;jfu-v^3^|;j:i9CHO»tcfSIB#Jg®#At/Co mm 

Bs (-) 1'(c:lxlo^i^lBJ!a/^ll<7)^^lJ!aala-ee^s$i^■cv^scHOi^^oJ!ao.8lnl tc, 

^•T'^;^? K DNA lO/i g^m^. 1.500 V. 25/i F(D#mSa^C■C/^V^;^Sr4x.yto 

^j&ic-c 1 0 ^m(ommmm<Dm. u^j^ ^ n /-k v- a yim^titzmi^^ io%<> 

'yfi^l^Skm (GIBCO) ^m^LtLMEM- ami& (GIBCO) {ijgSL. 3^ 
OSGl^yu-h (Falcon) SrfflV^r COg -< :^df^^-^-|w-C^# Lfc„ it 
ail8i6S0lw, 1 0%';7v^g§!SiliLtf (GIBCO) *5j;t/5 0 0mg/ml(^GENE 
TICIN (G418Sulfate. GIB CO) ^^D. y 7^5? ^ U:t'> Kfc J^t^x 
>t^V ^^^^ ^-tiyh'T^MEM-amM (GIBCO) (T^il^^ife^^^L, fci^^: 

miLLftm^<r>^^m.^mx&m(Dmm^^±L. n-^-^j^ h/M;:-c2%cD uitra 

Low IgG '>'»i&]SjliLfSj^O, y :;J<5? \yyfi^ h'iSXXJ^T'^^ l)^-?^^ v^^y K^^ME 
M^Jfe^ffll^T. ;^fii##^^tTofCo ig«3/^V^L4Bilv:^#±?tiSr[5H|JlU, 0.2m 

m(07^/u^- (Miliipore) \^^^mm.y\^w^\^ito 

CHOiNBIiao^il±fSd»f>(^#^ 7^**:omSSl±, POROS T'ot^-i' l^kiJyM. (p e 
rSeptive Biosystems) ^fflV'^T, ConSep LClOO 

(Miliipore) !CT^{tc^^;^lct^orm\ ^mf^'i&.<r>B\-^iiX.xmiJ f^'y^ J^hM. 
f4. JiiBEL I sAmt^ray^Lyto 

(1) t h®{b^«sHiio«^ 

(i) t vmtnmv mi.(Dmm 

t hM{b»23-57-137-l fii«:HiiSr, PCR jfetwJ:5CDR-i/77r^ 
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LTto t htn.i$ S31679 (NBRF-PDB, Cuisinier A. M. Eu 
r. J. Immun o 1. , 2 3, 110-118, 1993) *5t5(DF R&Wf'S t 
hm#23-57-137-l ^tftcH^ (^^-v'aV'" a" ) (Dim<^ittbiZ6m(0 PCR T'^'C 
«r^fflL7t, CDR-/7 7x-f :^r7'7'l'-r--MBC IHGP 1 (E^J#-§-2 
3) StmBClHGP3 (iS?>I#-§-2 4) (iir:^^ DNAgfi^lI^^U ^LTCDR^y 
7 7x^yir7'7-i'-r-MBClHGP2 (SH^]#-^2 5) S.UMBC1HGP4 (BH 
?|J#^2 6) llT:x5Hr>'^DNAgE?iJ^^U ^: LT^ti€tL7'7-C^-(Di^jS{Cl 5 
*»P>2 1 bpOffiM6<}gB^I$:W-r5o ^IfBT'^'f-^-MBC 1 HVS 1 (E3?IJ*^2 
7) St/MBCIHVRI (Ba?lJ#-^2 8) (iCDR^7 7x-f ^'^^y^-T^-MBC 
1 H G P 1 StJ^B C 1 H G P 4 51^* n t;-$r^-r 5o 

CDR-^^^^x^'^'i/y^-r-^-MBC IHGP 1, MBC1HGP2, MBCl 
HGP3*3j;t/MBClHGP 4{tS^2Eti4?!;ri' y/UT5 K-Jj^/u^fflV^T^^BIL 
(Molecular Cloning: A Laboratory Manual, Saobrook 6. Cold Spring Harbor 
Laboratory Press, 1989), ^ /W^i* 6 Ottffi (i c rush andsoak& 
(Molecular Cloning: A Laboratory Manual, Sambrook h. Cold Spring Harbor 
Laboratory Press, 1989) f;.Ttfoit„ 

■r^j:t>h. "tiit'til nmo 1 eO^CDR-Vyyy^^i^-^yy^^-^e^/om^^ 
VTi^V/UT^ h'^/\y-(^^mU a ff}<Dizt $ CO DNA l|lr>i-<0|^^^ y * 'J^VuWji^i 
■C3^^i»iS:BB,|tL-Cm\ crush and soa k&tCTy/U;4>P>@l|X L 2 0 
IxlOlOmM Tris-HCl (pH7. 4), ImM 

EDTAmmizmmLtZo PCR it, TaKaRa Ex Taq (SiSit) lrfflV\ 1 
0 0 M 1 <DmJZ^^^mi^±m<Dm\^mmLtzCDR-'!fy7TH:^^Zfy^^-MB 
ClHGPl, MBC1HGP2, MB 01 HG P 3 *J JzO^MBCl HG P 4 
tllfil. 0. 25mM(Z)dNTP, 2. 5U(7)TaKaRa Ex T a q Sr-g-tf 
^frTf^f^i^Wi^Sr^ffl LT 9 A'CiZX 1 ^Pfl, 5 5 t:(::T 1 7 2'C(wr 1 ^ 

^^(Oi^-fya^/U-CSmn^K $6t:i5 0pmo 1 e<0^laJ7'7'f -e-MBClHYS 

istmBciHVRi ^Ao;t, mcu&-i)-^ i'j\^%:z omn^tio ?cRm::X'omm 

L7tDNA»f>i-^4%Nu Sieve 
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GTGT;tfn— X (FMC Bio. Products) ^rfflV^TtT;)!/ n— ;^y/Mtfe 
4 2 1hp^(Dmm}i^^^i-iT^u-x)f^mm. GENECLEANI I 

Kit (Bioioi) mn<D^ifiz'm^Diikm)f^^mLtio m$kL 

tLm^^^^y-/l''CilC:^:^itit^k. lOmM Tris-HCl (pH7. 4), 1 
mM EDTA^2 0 u 1 imMLtZo '^htlit PCR SJCil^^JjSrB a mH I isX 
U^Hi nd I I l-X^mi\:i-?)Zii{ZX'OWimLtzpUCl 9(C1^7'^cl--:/^U ^ 
mE^l^^'^Ltio iEU^E?iJ^SrWi-5:/7^$ KiSrhMBCH v/p UC l 9 t^^ 
Lit, 

(ii) ^mitHmc]m(D-tit>(DHmvmm(7>mm 
t hHmc®j«cv locDNA timi-^iti/}\z^ ±ts.<r)Xoi^LxmmLtit hm 
immv^i^L^ mmicxr) ufc, -t-mb ci h v s 2 itvmm<^ v 

-y-miOS' K-r5gH^Ji:Wyyi5^-('XL. EoK o z a k = v-ir 

V1^^ia3?lJ (Kg z a k, M, 6. J. Mo 1 . Biol. 1 9 6, 94 7-9 5 0, 
1 9 8 7) , Hi nd I I ItoXXJ^Ec o R I mSSmm^^i- ^ ^ 0 icmi Ltz, HB 
vmm<Dt:ib(Dm:)jyy >r-^-MBClHVR2 

it J im<0 3 ' HlllJSra- Ki"5 DNA E^iHc/n-i' iJ^-f X tl.oC^J«0 5 * 
-ill|(0iB?i|^3- KLA p a I aXXJ^Sma I jSISfflS^J* ^-^5 J: 9 l^KffL^^io 

PCR(4TaKaRa Ex Taq (SSit) ^fflV>, I® DNA i LTO. 4MgfiO 
hMBCHv/pUC 1 9^lrfflV\ 7'y-f'^-<h LTMBC 1 HVS 2iocfcU^MBC 1 
HVR2^-?:ix€iX5 0 pmo 1 e, 2. SUOTaKaRa Ex Taq, 0. 2 
5m]VI<^dNTP^^tp^#t?^f^igtK«r^^fflL, 9 4^3(^X1 5^P^, 5 5t:{::-C 

i5^p^. 7 2'C{;l-cl5»rfl<D^ag1^-r ^/u-c3 omn^tco pcr fei^j; ijiiiiigLfc dna 

»f>T-^3%Nu S i e V eGTGT^o-:^ (FMC Bio. Products) ^Sr 

4 5 6 b pg<DDNAWfjt^-^*-t-5T;ifa-^>t<Sr§]®'3. GENECLEANI I 
Kit (BIO 10 1) ^-y h^i^<Di!}.:^{z.m\^^mm}T-i:^$lLti, mfilL 

y5:DNA^j:^'y-/U-CitfS$-a:fc^, lOmM Tris-HCI (pH7. 4), 1 
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mM EDTA?§?S2 0 m I [zmMLfz, ^htltz PCR RJtiS^^^^E c o R I *5<t 
t^Sma I-Ctmbf5r<i:-C3lSiL7tpUCl 9lC•t^:7'^^-^V^U ifiSE^J^^ 
MLtZo 15 L-C^bnfc^W^y K— ^#23-57-137-1 (cS5fei-5-^'i7y^H^V®i« 

«r=- K-rsite^sr-g-^rL. 5 ' -iiitcE c o R I ^xm i n d 1 1 1 mmsim 

RXfKo z a kSE^l, 3' — (l!|{::Ap a IfcJlt/Sma miSBH^ll^rl^OT'^;^ 5 K 
^hMBClHv/pUCl 9,!:iih^L7to 

(2) t m<mi^Hm<omm^i^^-<Dmm 

h PM 1 fiLf*:H^ c DNA <r>mm^^tjzfy :^$KRVh-PMlf-cDNAiSrApa 
IfeJlU^BamHUcrt^fliU H^Cmi|c^^tpDNA»f>T-«rlHlltR U Apal^JiU^ 
BamHlXimt-ti>Zt\zX^mmLfzhMBClHv/pUC 1 9(C^AL7t, r 
^ LXi^mLfzy'yy^^ K^hMBC 1 HcDNA/pUC 1 9 t^^ LtZo ^(DZfvT. 
% hltt hMili»23-57-I37-I mi^OHmvmmRtJ^i: hnmcmi&Cy 1^^^^ 5 
' -5^{CE c o R I ioiLXfH i n d I I I ^Smm. 3'-^{ZE a mH I IgaggE^J^ 
j^Oo T'v:^? KhMBC IHcDNA/pUC 1 9 (d-g-^ns t hMibH^/^— g 

a" oi^Sia?iJfcJ;05m-r5T$yKB£^l^ia9"J#^5 8{::^i-o Sfc, 

3 > a COT 5 y mm^i^mm^^- 5 e ic/T^-r, 

hMBC IHcDNA/pUC 1 9SrE c o R I iJctU^B a mH I XmitL. 'i^htltz 
umSE^il^tt^ DNA VSi)T-^E c o R I *J J;tJ«B a mH I -et^kl-S C <!: J: O taiULTt 

hUBClHcDNA/pCOSl Lite 

$e>JCCHO^Iia-CcD^^{cfflV>'5?t*bc07'7^5 K^rf^-T'STtSbhMBClHc 
DNA/p UC 1 9^E c o R I iSiU^B amH I TtN-ffcL. tflbilTtHi^SB^I^^tf 
DNA t«lf>T-^Ec oR lifoiO'BamH I l?m^bi-5Ci:tCj:OIII$!JL7tlimy7^5 K 
pCHOl IC^A LfCo 19 t-C^e^Ti: t h§ifkfit(*^<0lim^7 ^5KSrhMBCIHc 
DNA/pCHOl LfCo 

(3) L^/N^yy s/ K^^migci^lSII 

(i) FRl. 2/FR3, 4y^-(yV y mt^<Dim 
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KMBCIL (A) /ne oRO^hMBCl L U) /neo^lOMg 
*1 OmMT r i s -HC 1 (pH7. 5), 1 OmM MgClz, ImMDTT, 5 0 
mMNaCl, 0. 0 1% (w/v) BSA. Af 1 I I (SSit) lOU^r-^^-fS 
0 0 M 1 cfitfS 7X,\Z.XUmm\tLfz, R^:C^m^2%mkMJ':»u- 
xy/U-em^^i&L. 7^7;^$ KMBC 1 L (A) /n e oi^hQ 2 8 2 bp(DSlf>T- 
(c 1 t-r^) *i<tt;i 0 2 2 b piOlSfK- (c 2t-ri) . T'y;:^? KhMBCl L 
U) /n e o;4^ib 6 2 8 2 b p(7)|§f>T- (h 1 ir-fS) ib* J:t5 1 0 2 2 b p (^»f>T- 
(h2<i:-rs) ^Sr. GENECLEANI IKi t (B 101 0 1) $:ffiV^■C'i^V^;6^e> 

IsJUXLTtc 1. h H g^^lO^^-CBAP^Q;S5r^To/Co DKA 5r7;c/-/U*3 

J;U5:J'nn7};yUAt?i4tti, /'-/^^t^g■CIellt!Zt;t^. lOmM Tr i s-HCl 
(pH7. 4), ImM EDTA^l Om U-^»Lfco 
BAPifflSLTtc \R-a-h l»fJtl M I ^•€-ix€ixh2. c 2»f>T-4M UCjgl^L 
(4t:. . :^fli@ JMl 0 9 = Vfc*x> hiSBJ!a(Cjg®telftLfc. SO/zg/m 

lT>t'->y>'^^Wi-5 2XYTJ|flfe2ml-CitllL. MI*ij5^7i^e)Q I A p r e 
pSpinPlasmidKit (Q I AGEN) KilrffliiLito 

iftSSiLTty^X^ K^, 1 OmMT ris-HCl (pH7. 5), 1 0 mM 
MgCla , ImMDTT, Ap a L I (^Sit) 2U, STtttBamHI (^Sit) 8 
U, Hindi I I (Sffijg) 8USr^W-r5RJ£;^g^f0r2OAt 14'T-37"1C, 1B# 
f^r^lbLTto c l-h 2^5IEL<ii^^i^•CV^i^|^, Ap a L I -C5 5 6 0/1 2 4 6 
/4 9 8 bp. BamHI/Hi nd I I IT?7 1 3 4/2 6 9 b pCDrNTO>t;6i^D 

m^thFRl. 2/-v^7;^FR3, 4 y y mtt:Lii^=3~ Kf 511^^ 
^^-^h/mMBClL ( A ) /n e o Lfe, — h 1 -c 20:^ D->dS#f> 
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^<D|^, r5yKli»(0/il^t KM««JL^Vmi!g^^tf7'7^5 KhMBClLa 
A./pUCl 9, &U^F R 3 rt<7) 9 1 (Ka b a t <^^^{C J;5T * /K#^8 7 

MB C 1 L d A /p UC 1 9 $r$ISii LTfflVNyt, 

T'y;^ 5 KMBC 1 L (A.) /pUC19. hMBClLaX/pUCl 9SU^h 
MBClLdA/pUCl 9 0#1 0 /t g 1 OmMT r i s - HC 1 (pH 7. 
5), lOmMMgClj, ImMDTT, SOmMNaCl, 0. 01%(w/v) 
BSA. Hi nd I I I 1 6U, Af 1 I 1 AV^-^tir^S-ltm^mZ 0 (i 1 

5 KMBCl L (;i)/pUC19;5^ib215bp (c2') . ■^^y:^^ KhMBCl 
LaA/pUCl 9*iJ;0«hMBC 1 LdA/pUCl 9;i^lb^i^W3 2 1 8 b p 
(hal*. h d 1') <^ DNA »f>T-?rGENECLEAN I I Kit (BlOlO 
1) SrfflV^-C>^^u*»P>lHli|X, mmLtzo 

hai\ hd r'»f>*-=Sr^tLmc 2*»fK-tc:iiiSSL, M 1 0 9 =r 

fx:/ hifffliia(iJKffi«c^t7to 5 0m g/mi7yt°->v y^-^^i-^zxYT^m 

2m 1 -CltllL, mf^m6^:^^hQ lAprepSpinPlasmidKit (QIA 
GEN) $rffli/^-C7'7;^$ K^mSiL^o wtHbSr^rti-etLT'^^ 5 Km/hMBC 1 
Lai/pUC19, m/hMBCl Ld i/pUCl 9i:L3to 

#e)n7t7'7:^5 Km/hMBC 1 La;i/pUC19. m/hMBC 1 L d A./ 
pUCl 9$rEc oRIT??W^kL7t, ^ix-eix7 4 3 b p(DDNA»fJt*2%iSfit;&T;5f 
u—7.^/UX'W.^^mLtL'^. GENECLEANI I Kit (BIOlOl) ^ffl 
l^Xy/M»ibls]llK. I^SiL. lOmM Tris-HCl (pH7. 4), 1 mM E 

DTAmmzQn nmmLito 
# DNA m)i4n 1 ^^iii<oBAP*asL7tHEF'<^^'-i ;x ucaii^L, ±mm 

JMl 0 9 3Vi:--r:/hiNBBa{::?gffte^tfc« 5 0m g/m 1 7>h'i^V ^^t^-t 
52 XYT^ite2m 1 "C^^L. ®M5^;6^e)Q lAprepSpinPlasmi 
dKi t (Q I AG EN) ^fflV^TT'^:^? K^i^SiLfco 
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i||li!iL;t#y7;^$ KS:, 2 OmMT r i s -HC 1 (pH8. 5), 1 OmM 
MgCla, 1 mMDTT, 10 0 mMKC I , H i n d I I I (SSit) 8 U. P v u I 

i4JjELV>:^l6]lC#A$tlTV^tL(i5 1 0 4/2 1 9 5 b p, i9»:^[^il{ctf A^tlTV^tLli 
43 7 8/2 9 26 bp©tmb»f>T-;6J^i:5:ii:J;'?. ^y^X mm&^n^tco z 

^31^^^-5Srm/hMBC 1 L a A,/n e o, m/hMBC 1 LdX/n eotL 

(ii)FRl/FR2/^1':/l; y mp^oim 

zry:^% KMBC 1 L U) /n e oRO^h/mMBCl L (A) /n e oO#l 
OMg^rlOmM Tris-HCl (pH7. 9), lOmMMgClz. 1 mM D 
TT, 5 OmM NaCl, 0. 0 1% (w/v) BSA, SnaBI (^ffiit) 6U 
^^^•r5S^&M^i^2 0 /z 1 -e3 7r(CT mPsl^^bLyto <!J<:lC2 OmMT r i 
s-HCl (pH8. 5). lOmMMgClz, 1 mM DTT, lOOmM KC 1 , 
0. 0 1% (w/v) BSA. P vu I 6U?r^^r-r5SJC£;?S^fS5 Om 1 t't^S 

5JS:?^€r l . 5 %mk.^.Tiiu-7.^>vxnM.W.Wi Lfc^, 7'^;^ 5 KMB C 1 L 

(A) /neo;6^b4955bp (ml) *5<ttJ^2 3 4 9 b p (m2) , ^^^^^ K 
h/mMBClL (;i) /n e o 4 9 5 5 b p (hml) *5 j;D?2 3 4 9 b p 

(hm2) UNA »r>t^GENECLEAN I I Kit (B I O 1 0 1) trfflV^ 
■Cy/Ud^blHlllX. ttS!|L, lOmM Tris-HCl (pH7. 4), ImM ED 
TAW40M 1 i'^^?t7to 

ml, hmimy\l n\ ^^timhm2, m2m)iAn 1 (Cig^L. J M 

1 0 9 3 fx > hiNBjiaiwfl^itctfe tTt. 5 0 M g /m 1 r > f:/ y >'$:^*-r5 2 

XYT*illJ2m 1 t?it«L. ®fl=®5^;i»eQ I A p r e p S p i n P 1 a s m i d K 
it (Q I AG EN) ^^\i^XZfj7.^ K^rflliliLTto 
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flfliitTt^yy;'. $ K^. 1 OmMT r i s -HC 1 (pH7. 5) , 1 0 mM 
MgClz. ImMDTT. Apaf (Sfiit) 8U, titHAp&Ll (^Sit) 2U$r 
^^•r-55JE£:S^fi£2 0 M n't? 3 TCizx i i^rp^r^^kL^o 

«•»f>^■^5]EL<2life$tl■CV^i^^^, Ap a I "C? 3 0 4 b p, ApaLI-C5 5 60 
/1246/4 98bp (ml-hm2) . Apal-e6538/766bp, Apa 
L I -es 5 3 5/2 0 2 5/1 2 4 6/4 9 8 b p (hml-m2) (DmitWf)T-r^±C 

2, 3. 4/N-('yy y K^«:L«^ = -K-r-5ISm^^'^-SrhmmMBC 1 L 
{X) /n e ■v«^;^FRl/t h F R 2/^^7;;^ F R 3 , 4/^-f'yi; 5/ K0t«^L 
^Srn-K-t-5«m'<^'^~SrnihmMBCl L (A.) /neoitTto 

(4) t hmmwhrnom^ 

fc KS{l:»23-57-137-l et^^^L^^r, PCRfetC^SCDR-^^^x^f^^^lCii^f^ 
Lfc, t hfitf^HSUO 3 8 6 8 (GEN-BANK, De f t o s Mh, Scan 
d. J. Immunol. , 3 9, 9 5-1 0 3, 1 9 94) 6*OFRl, FR2*5 

<kt;^FR3. MWCt h^ft:S 2 5 7 5 5 (NBRF-PDB) F R 4 ^^-fS 

fc hM^M-57-137-1 ^5t«:L^ (/^-v^a^-" a" ) (^f^McOTtfetC 6<®0 PCR Zfy 

CDR-:r77x^>^^7'7-r-7-MBC 1 LGP 1 (E5>l#-^2 9) SO^MBCl 
LOP 3 (iB^J#^3 0) lt-ir:^:^DNABa5i|SrWL. ^ LTCDR^^^-r^- ^^7^7 
-Yt-MBCI LGP2 (ga^l#^3l) 3iO«MBClLGP4 (gE^|##3 2) fiT 

li6tJE?i|^*-r^), ;^SiJ:/7'l' -^-MB C 1 L V S 1 (E^l#^3 3 ) StWvIB C 1 L 
VRl (ia5«J#-§-3 4) {iCDR^^^^T'-f y/y^^T-MBCl LGP lStJ<MB 
C 1 LGP4t*^nv'-Sr^-r5, 

CDR-^^y^x-f >'/7'7'f^— MBCl LGP 1, MBC1LGP2, MBCl 
LGP 3*3j:t;?MBC 1 L G P 4 (im^SEit^ P T y /l-T 5 K'/zW^ffll^T^i-fif L 
(Molecular Cloning: A Laboratozy Manual, Sambrook h , Cold Spring Harbor 
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Laboratory Press, 1989). ^ h <D ify iH n c rush andsoakfe 
(Molecular Cloning: A Laboratory Manual, Sambrook <b , Cold Spring Harbor 
Laboratory Press, 1989) (wTtro ?t, 

V^^B.^m^LXn^\ crush and s o a k &liry/U;6^b@lt3i L 2 0 
MlOlOmM Tris-HCl (pH7, 4), 1 mMEDT A^(;ii§<j¥L7to 

PCRIi, TaKaRa Ex Taq (Sfflii) ^SrfflV\ 1 0 0 |i 1 OSjCSiE^a^t^ 
±l5(0^lCgfiSSJLy5:CDR-^^77x^'y^^:^7-r'^-MBC ILGPl, MBCIL 
GP2, MBClLGP3fcJ:0'MBClLGP4^^ixmiM U 0. 2 5 mM 
<7)dNTP, 2. SUOTaKaRa Ex T a q ^^tf^f4:-C^#M»f?e??r^ffl L 

x9 5 5x:izxi^^. 7 2Vicxi^m<DiBimif-^i^/\^x5Jmn 

V\ w<?3RJ6^^®{w5 0 pmo 1 e <D^U:f y ^ MB C 1 LVS iStmBCl 

3 0I5ISlJ;$-fr7t, PCRjfe(Cj;t)iii|igL7tDNA»f>T-^£r3%Nu Sieve GTGT 
ffn—^ (FMC Bio. Products) 4'fflV^7tT;</n-;^y/u^^^ttl(:: J; 

42 1 bpS(DDNA»f>T-?:-^=&-r'5T:^ci-^>^-^OT'9. GENECLEANI I 

Kit (B I o 1 0 1) srfflv\ hmH(Dii}.:^{zm^mkWi)i^i^mLfto n^ti 

tz PCR SfSrl^tl^r B a mH I *3<t05H i n d I I I XmitirZ :l t\Z.X<OmmLitp 
UCl 9lc:-t^:/^n-=>^L. mMim^^^Lfc, Z9 L■C^# 6^7^7*7 X 5 
hMBCL/pUC 1 9 t^^LtZo L7)»L^.C7)5ib CD R 40O 1 0 4j4 (Ka b a t <7) 

B v^>(C«|FiEi-Sfc*c^i^]E7'7-r -^-MB C 1 LG P 1 0 R (iE5lJ#^3 5 ) i^fSti^ 
-^idtLTt, PCR liT a K a R a Taq (SSit) SrfflV^, 1 0 0 /z 1 (DR^M-^ 
jfftcl&M DMA i: tro. 6 m g<Dzfy:^^ KhMBCL/pUCl 9, -fy^-^-t 

LTMBC 1 LVS iS-OTvIBCl LGP 1 0 R^r^ixmS 0 pmo 1 e. 2. 5U 
(DTaKaRa Ex Taq (SSit) 0. 2 5 mMO d NT P ^-^tf^ft^-C'l^fi-t^ - 
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7 2t:icx 1 ^fnoumi-'^ omn^tzo pcr j:feic<t oti^igLTt dna 

3%Nu Sieve GTGT;!fn-;^ (FMC B i o . P r o d u c t s ) Srffl 

4 2 1 b pSWDNAl!grJt$:^^-f'57;!/o-:^K-Sr^®9. GENECLEANI I 
Kit (B I O 1 0 1) ^fflV\ dp.;, h^f^(D*{i;fy{r(¥V^DNA»f>t^*t5SLfc„ ^htl 
7tPCR5iJ:jg^^^BamHIi3j;tJ5Hi nd I I I -Ctmki-5w<btC<fc !5liaStt7tp 
UC 1 9tcf-7'^'n-->'^^Ly!:, 

Ml 3 Primer M47'7'r-^-Stmi 3 Primer RVy^-f^- 

K^Hi nd I I IfcJ;(/B 1 n IXmitL. 4 1 6 h p(Dm)^^ l%Ttfa-7^^jU 
mSS.imi^^'O^mLtZo GENECLEANI I Ki t (BIOIOD 

hmf(Ofekmz.m^[mWr}^i:mmLtZc '^hntzPCR^.m^^mi:H i nd I I 
I*jJ:t5B 1 n I T?mfb'rs:ii:t-J:*)IS!SliL7ty7^$ KG A/pUC 1 9{::a|A 
L, T'^:^? KhMBCl La A/pUCl 9 ir^^S L7t„ :L<D:fJ:^^ K^E c o 
R I rmi:L. t hM^bL^^^- K-r^E?iJ^^tfiB?iJ^7'7::^$ KpCOSl (ciSAL. 
EF 1 a7'n^-^-(DToS(Ct SS^kL^(73lllJ&= K^;65{4gi-S J: 9 L^, r 
9 LT#P)iX^7'7^5 K^hMBCl La A/pCOSl Ufc, H \^mitLm^<- 

•:>3:/'a'©i^SaE2?i| (*tfS-r5T5/S!Sr-&tf) «rgH5iJ#^ 66 tOT^fo 

/<-v= 3 b '$r PCR jfeldct -S^H^ASrfflV^Tf^lS Lfc. /■«-v' 3 b 'r{±4 3 
(Ka b a t(7)^^t;iJ;5T5 y®?#^4 3&) cO/y v>^yn y ^-tx, 4 9^ 

(Ka b a t (T^^^glC J:5T 5 / ®!#-^4 9{i) <D y v?>'^T;^/N°7=¥:/®?tw3gMi-S 
ct^t^^thtyt, ^SJ^yy^^-MBCl LGP5R (iB5lJ##3 6) ir^y^-r- 
MBC 1 LVS 1(CJ:>9 7'7^$ KhMBC 1 L a A./pUC 1 9^&mt LX PCR 
$rm\ ^#^tLytDNAl|f>^•*BamHI*3i05Hi nd I I IXmitL. pUCl 9<D 
B a mH I , Hindi I I mm^^^^ □--^^L/Co i^SSB^J^^^, ^JPSSI^ 
H i n d I I I taXXJ^A fill -CtN^b t, H i n d I I I idXXfA fill "C^^bL " 
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LXnhiMf:fy:^X K'^hMBC 1 L b A/pUC 1 9 t L. Z.(D-fy^^ 
K^E c oR I "CtmkL, t VmtLm^=^- KfS DNA ^^^tpWrK-^ry^ x ? K 
pCOSl (CifAL. EF 1 aT'n^-^-coraSlwt hSffbL^(75Bg^&=i V^^tHtmrT^ 
r 9 LX^^tLTtyy;^? K^hMBC 1 Lb^/pCOSl t^^LIt, 
/<-v^3 c PCR ifetc J;5i£S9lA€:ffll/^TMtfc, /^-v^a c 'TliS 4 
& (Ka ba t<D^^{Cj:5T5/|ft##8 0{i) <D±V >^Zfn V y\Z.mm-r^^ 0 
ClSSltfLfco LGP6S (iE^I*f-3 7) iT'^'T-r-Ml 

3 Primer RVIC J: T"-?^ ^ KhMB C 1 L a i/p UC 1 9 SrIIMi: L 
TPCR^m\ ^#e)i^7^lDNA»f>^■*BamHI joJ:t5Hi nd I I I-C?^^bU Bam 
HlfcJlO^Hi nd I I l-Cmit-tZZtiZ.X'OmmLfcpUCl 9i::-t:/^^-:^> 

ii[Si2?ii*:t^, rnvmrnB s t ? i ^jiujao r 5 1 h i ■cj'mfcL. b s t ? i 

*Jj:0«Ao r 5 IH I -Ct^fbLTthMBC 1 L a A/pUC 1 9 <>:iii^L/Co :: 5 L 
T^ibtLTty^^^ K^hMBC 1 L c 1/pUC 1 9 ^ L, r<757'7;^5 K^SiM 
c o R I mitU t hSftL^^^- K-t-5iE^J^^tfeaJiJ^7'7;^ $ K pCOSl 
OEc oR m{£(C#AU EF 1 a yn*- ^-(7>T2{tti t hSfbL^^WIi^a K 
V;4S<arlg-t-5J:5twL^, ZoLXmhtiitZfy^K K^hMBC 1 L c A/pCOSl t 

/<-v?3V'd' , 'e' ZlU^'f' ^^PCR&^cJ;5^S^A^fflv^Tf1F$;iL/i„ 
-'yayttmiZ' a' , 'b' . 'c' ^<—i>ay<D9 Ifi (Ka ba t(^^;£{;:j;S 

7-r-7-MBC 1 LGP 1 1 R (iayi|#^3 8) i: T'^^'^-M-S 1 (ia5iJS#4 
4) {IJ: 'J-^rix-etlhMBC 1 L a i/pCOSl, hMBC 1 L b 1/pCOSl, hMBC 
1 Lc A./pCOSl 5r^i:LrPCR$rm\ nhiltzdmmn^B amHlio^m i 
nd I I I-C^i^LL, BamHIiJ<tC5H i nd I I I -amitt?)^ t{Z^*)mmLti 
p UC 1 9iZ-t:fi^ u-=^y^LtZo mSmm^mm. H i n d I I I iSXXJ^B l n I 
XmitL. H i nd I I IHSXX^B 1 n I xmit-T^Zt X'OmmtitC X/ pUC " 
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1 9 tmi^Lit. 

Z 0 LXnhHIt^y:^ 5 F^rMSl-h MB C 1 L d 1/pUC 1 9 . hMBC 1 L 
e;i/pUC19. hMBC 1 L f A/pUC 1 9 i: LTto Ztih(r>-fy 7s% V^E 
c o R I mVcL. t mitLm^=- KI-SE^ISr^tfia^^iJ^rT'^;^ 5 KpOOSl (OEc 
oR iSiJttJC^At, EFl a7'o^-i?-«)TgElwt mithmo^ib^ h'>tm 
irrSi^tcitTto ZoLxmhtiitzfy:^^ KS:-?:ix-enii{chMBC 1 Ld ^/ 
pCOSl, hMBC 1 L e A./pCOSU hMBC 1 L f X/pCOSl <b^iS LTto 

/^-v=3>'g' STJJ'h' iS: PCR fe(wJ;5^S^ASrffl^^-C«t7t, ^/<-v?3 
^'tfcllitc'a' , 'd' /^-v^a^^^^S 6{4 (K a b a t <^^^tc iST 5 y 

sett) (Dt^^\^:y^'^u':^i^\z.m'S.i'^^oKl&f^L-fto ^^m^y^-^—UBC 

1 LGP 9R (E^l#-§-3 9) fcitmi 3 Primer RV^rT'^-l'^-i tT 
hMBC 1 La -l/pUC 1 9^mS.t LX PCR ?r^fV^, ^#f>i^7t PCR Mm 
tM13 Primer M4 -v-t LTfflV^-C, T'y^ 5 KhMB C 1 L a 

1/pUCl 9Srfil®i LT^eiw PCR trtrofco ^#P>i^7t DNA tef^t^H i nd I I 
I*5J;U5B 1 n I XmitU H i n d I I I *J itJ^B 1 n I XMit-T^Z tXmmLtc 
7^7^ 5 KCi/pUC 1 9lCi>-7'^n-->'^<Lfe, KrSrilSli: LT, 

T'y-r-r-MBC 1 LGP 1 3 R (E^l#^4 0) iMB C 1 L V S 1 ^T'^-f-^-.t: 
LfcPCR ?rtTofc» ^PjtLTtPCRIl^jt^Ap a I fcctU^H i n d I I T' I mitL. Ap 
a I fcJ;a«H i n d I I I -Ct^^L LTt^y;^ 5 KhMBC 1 L a 1/pUC 1 9ioJ; 
O^hMBCl Ldl/pUCl 91C3IAL^:. mMBm^^^L. iELV^E^j^r'&tf 
KSrJltClhMBC 1 Lg.A,/pUCl gfciU^hMBC 1 Lh A./pUC 1 
9tL. Ziib(Ozfy7. $ y^mmmE c o R I ?8{bt, t hS{l:Lm«r='- K-^S 
E5^J^^tfiEJiJ^7'7;=^ $ K pCOSl (DE c o R I ^m^^T^L. E F 1 a ^n^-^ 
-(DTaittwt: hMibL^(^SI*&= K>';i5^li-r5J;9(cU7to ZoLX'^hi^tiZfy^ 
5 Ki^-^-tl-eixKilwhMBClLgA/pCOSl fcJtO^hMBCl Lh A./pCOSl 

i^aV'i' . 'j' . 'k' . '1' . 'm' . 'n' feit^'o' PCR jfetCj: 

i^mmA^m^^XipmLt^o ggMJ^y7'<^-MBClLGP14S (@B^m^4 
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1) t-fy^^-VXRV U) (iBflJ##4 3) tCi'JT'^;^? KhMBC 1 La 
A/pUCl 9«reiSi: fC Pt:R^m\ %hifl1t DNA ©fitSrApa I *3j;0«B 1 n 

I-^i-i^bL. Ap a I*5J;U?B 1 n I "CM^bi"^ r <!: ic J; tfc^^ :^ $ KhMB 
CI Lg A./pUCl 9(Cf-7'^n-:r>^^L7to ME^I*^^fTi/\ ^:tt^:*iX(/5 

5 KiSrhMBC 1 Lx ;i/pUC 1 9 (x=i, j, k. 1, m, n, o) i: U - 
(Tjyyx^ 5 K«rE c o R I ^^fc t hSfkL^^^- Ki-SaEJiI^^tpgaMSry^y^ 
5 K pCOSl (^Ec oRI$Pffi{C^AL. EFl a 7'n^-^-(^Ti5it{C t hMfbLlI 
<Dmik=^ K>;45ffigr5J; 9t-L?to :i 9 Lr^fibixfcT'yy^ $ K^hMBC l Lx 
A/pCOSl (x=i, j, k, 1, m. n, o) i^^S Lfco /^-v^gV'j" , '1' , 

69. 70 tc^T^-To rixe>o«-/<— :^3VOT$yffiffism^n^nSH^J#^ 48, 

49. 50. 51 twTj^-f-o 

/^-v^a^-'p' , 'q' . 'r' . 's' joiU^'t' li. /^-v^a^-'i' . ' j' . 
'm' . '1' S7t«±'o' <7?T5yg?IE^i»8 7{£(7)f^nv'>'^Sr'f yO'fi/^'lciBJfeL 
jt/<-v'3>'-efe9. FR3rtli*>5««JIS»IIIAo r 5 IMI^tffgU^fcSr^lJfflUf . ^< 

-v'3:x'h- «r. #/<-i;^3:^'i' . 'j' . 'm' . M' *^{±'o' t^ta^^ 
x.5r^l::J:<9f^S!{t/cto-cfe5, -r?it>*>. ^sST'y;^? KhMBC i L x 1/ 

pCOSl (x=i, j , m, 1, o) CDR3Mt/l:iFR3(7)-SCS.O^FR4^^tf 
Aor51HI«lf>T-514b piSrl^#. r r tdS^yy $ KhMB CI Lh A,/ 
pCOSl Ef'. CDR3j|feU5{::FR3(^-gl5S05FR4Sr-^tfAo r 5 IHIISr^S 1 4b 
p^ro^^iCrirlCit) 9 Ifii (Ka b a tO^^{:i<t5T5yK#^8 7ffi) (D^u'y 

' . 'm' . ' 1 ' ioiO^'o' 0 9 1{4 (Ka b a t <7)^^(I J; 5 / ®?#^8 7 

^tiWp' . 'q' , 's' . 'r' *JJ:05't' .hL. #e)ixfc7'7^$ KSrhMB 
C 1 Lx A./pOOSl (x=p. q, s, r, t ) .k^iS Lfco ^^-i^a q' . ' r 
's' isXXf't' (DMMim (Mft^rST^/SfSr-^tf) ^-tn^ngS^I*^?!. 72." 
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53, 54, SSlCir-f, 

7*7^$ KhMBCl Lq;./pCOSl <SrH i n d I I I ^J^tO^E c o R I -CtH^tlL, 
Hindi I lisXXJ^Ec oR IX-MitLityy^^ KpUC 1 9{C-!^7'^^-;^:/^^ 
L, 7*7^$ KhMBCl Lq A/pUCl 9 <t^iS L7t„ 



(Kab a t CDjggC J: S 7 ^ ^KS^) 
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m'P. Y{±5"n-», PiiZfuVy. KitVi^y. V\ty<Vy. D\t7^y<7'i^yf&^ 
Ht^yuyfi/y^tTTt, 

JiCfc\ m^-^y:^?. KhMBC IHcDNA/pUC 1 9fcJ;a«hMBC 1 L q X/p 
UC 1 9%^-r5±)!ill(lE s c h e r i c h i a coli JM10 9(hMBC 
IHcDNA/pUC 1 9) iS^V^ Escherichiacoli JM109 (h 
MBClLqA/pUC19) tLX. Xm^'im^^T^Jimmmmmf 
o<|iftT«lTB 1#3^) tc, W-fHtB^SM 1 5 ate:, Escherichia c. 
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oli JMl 0 9 (hMBC 1 HcDNA/pUC 1 9) (COV^-CI±FERM BP- 
5629, Escherich-ia coli JM109 (hMBC 1 Lql/p 
UC19) lCOV>TltFERM BF - 5 6 3 0 t LXT^^^T. hikm{Z.m<5^mm^ 

(5) COS-7«-^(7)h7>:^7ai^''>3>' 

*)L^fi/^'<:/y y K^«:<D-jattlim"C(i, 7*7;^ 5 KhMBClHcDNA/pCOSl ih/mM 
BCIL (1) /neo, hMBClHcDNA/pCOSl i:m/hMB C 1 L a A /n e o , h 
MBClHcDNA/pCOSl -tm/hMBC 1 L d A/n e o , hMBClHcDNA/pCOSl ^hmmMB 
CIL U) /neo. ifc{±hMBClHcDNA/pCOSl imhmMBClL (;i) /n e o 
tOj&^^t>-t^, GenePu 1 s e riSK (B i oRa d) SrfflV^T^U^ hn^ 
>3^(c:J:i9COS-7iiwaic|?imfJi^K*AL^, PBS (-) ^fj:: l x lo"' j^iBJte 

/mloiNBllaali^■eig^s$^^rv^5cos-7i^llUlao. smud, ^fry^x^KONAi 

0/xg?riP;t, 1, 5 0 0V, 2 5 M F(^f^m^l:^i-C/^'/^x?^^x.7to M{;i-Cl 
0:»-rBl<D[H]tI^rBl<75^, ^l^^:^ Sn^l^-->3 y*Q;S$tL7tm§r2%(0 Ultra Low 
IgG l^v^fl^i^jkft (GIBCO) ^iS^i-^DUE-Mi^mm (GIBCO) iwjgjSL, 
1 0 cm^§^|M^rfflV^■CC02 4>^=L-<-^-izxm^Ltio 7 2B#|BlOJ#i|(7)f^^. 

t |>§ifk«23-57-l37-l ^i*<7)-iaf4|gm'T?(t, 7''7;^5 KhMBClHcDNA/pCOSl th 
MB C 1 L X 1 /pCOSl (x = a ~ t ) cDV^-fi^;i^^O|Ic^t(l^i^•tirSrG e n e P u 1 s e 
riSS (B i oRa d) ^fflv>T, mlBy^^^]) y Kfit(*:<D^i: |^^co:^&{c J; 19 C 
OS-7if«J!a{Ch7>';^73i^t/3>'U #e>n7tJt«±»^EL I SA(C^L7t, 

cos-7iNB)!a<Dtfil±?t^^lb^^^^'^'7'y 2/ K^^^*7ti±t 

S!U±, AffiGel Protein A MAP S I I ^r-^ f> (B i o Ra d) iSr 
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(6) EL I SA 

(i) mmmmm 

mm^m^(oitii><r>E l i s a:?'^- h i:d^<r>ii o \z. LxmU Lti, e l i s Affl 

9 65t7"U- h (Ma x i s o r p, NUNC) <D^7^^m^ity<yy7— (0. IM 
NaHCOa , 0. 02% N a N3 ) 1 g/m 1 c0^i^{^gliS{L7t-1r=Sr5i t h 
IgG^«:(TAGO) 1 0 O^i 1 -Caffl^bt, 2 00 u l(D^^^<'y7r- (5 0 
mM T r i s -HC 1 , 1 mM MgClgx 0. IM NaCl, 0. 05% 
Tween20, 0. 0 2% N a N3 , 1% ^iSLi^T /l^zf 5. > (B S A) , pH 

7. 2) -cynydr^-r*^^. ^^-cf V -y m^^^tutt hmitmi^^m^^^tzco 

X^lK\Z.1]Qtiti l^&im!afwT^>=3f-3.^-hLPBS-Twe e n 2 0 xmt^m. 

r/vi3^)yit7.y7 9—^i^'k'Y^^\i V i gG^flc (tago) i oom i ^iBx. 

ito lB#PflEffllw-C'<>'=3faL^- KLPBS-Twe en 20-C!te?f-(^^. Img/m 
1 <^S^?§j^ (S i gma 1 0 4, p h n V®?, SIGMA) ^ADx. 

Wc:4 0 5 nrnT'OtK^^-^^^Dyu- h y-^- (BioRad) T'«L7t, 
i8SaiJ^<^^^:/^~ Ki: LX. Hu IgGlA P u r i f i e d (T h e B i 
n d i n g Site) ^fflV>yt<, 

(ii) mi^^tg<^ay;£ 

m^^'km^<r>it!^>(DELl SA:f\^-h^. WXoi^iLxmmLftc elisa 

THrP(l-3 4) 1 0 0 M 1 "CSlBfkLTto 2 0 0 1 <D;?^|l?/<y 7 r-'Cy n 

^fflt::T>rvd^3.^-hLPBS-Twe en20-eac}^^, T/U* V r ^- , 

■fef^$^-\'=¥fett M gGSif^ (TAGO) 1 0 0 /i 1 ^Jnx./c. Mt^T-f >:Jr 
- h LPBS-Twe e n 2 0T-^j^(7)^, 1 mg/m 1 <7?SK^?^^ (S i gma 1 0 
4, p-::^h'Cty3i=i/i^Vy^. SIGMA) ^JP^, ilkiZA 0 5 nmX(DV&±^^-7 
^ ^uzfU-hVS^- (BioRad) XWll^Lti^ 
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(7) mmg 

(i) t mitnmoim 

ht pm-^mtm^-ch^tc me) . zoi^mt. H^v^igjot mitity<-i^a 

(ii-a) FRl, 2/FR3, 4/^-ry!; y K^t**^ 

L^;65h/mMBCl L iX) (Dm^. mmt±<mfi)htlfjiii^^tit\ m/hM 
BC 1 L a Xij-S^Mim/hMBC 1 L d i 0:^'&iiV^-fiX't.^;< 7«23-57-137-l 

^^5:<b[^^<D^^-^s^4?r^L7t (ii7) , ztihoi^mt. frs, 4it\i hmittjii^t 
Lxfm^£^'t\ FRl, 2f^i,zmirt^tr^/mmmi^^-r^zti7r:i^i). 

(ii-b) F R 1 /F R 2 />-r y y y KiJtft 

Lii;65mhinMBCl L (A) etttt±< ^*?>il'^j:;6»o3t2>5, hmmM 

BCIL (A) (D^l^d^^7#23-57-137-l^^^ci:|SI^$(Di|$^S^4^^tfe (08) o 

^iX?j(75^m(i, FRl, 2(D7-hFRHti: hmittjit$tLXr^m^j:\^^7l}\ FR2f^ 

(iii) t mittfi^<Dim 

'q' , 'r' . 's' . 't' Sr^-rSt h^{k^«:|4=^r>7fitft:tPI^<7)PTHr P 

(8) cHo^'^m^mW(Dm± 

(DXB 1 1) izmXLfZo 
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C 1 H c DKA/pCHOl i hMBC 1 Lm A/pCOSl hMB C 1 H c DNA/pCHOl t 

hMBC 1 L q A./pCOSl ij5"V^{lhMB C l.H c DNA/pCHOl <!:hMBC 1 L r A/ 
pCOSl (Dm.7^^i:>-tX\ GenePul se rgg (B i oRad) ^rfflV^T^i h 

-/V-et©-^ DMA <SrleIi|JlL, :3i h n^jf >3 >{::fflV^7to PBS (-) 'pizix 
lo'' ^la/m 1 (DijiliaaiS-C^S$tfCV^'5CHO«0. 8m 11::. <Sr:/yy^^V 
mi 0 tig Sr^JDx.. 1, 500 V, 25m F<D|f^mSl:{wT/^V^;^$^^x.3t, MfiJ:: 
Tl O^K<75[5I^^Sraw^, aiu.^' hn;J?U-i^3:/*!!!S$ilfc*ie|}&^l 0%!?v/||&j^ 
Jkff (GIBCO) ?S*D, MEM-a^itt (GIBCO) {CJi^BL, ddlZZfU-h 
(Falcon) ^ffl^^■CC02 ■< y^^^-'^-l^X^mLtz, ^#§^^&§2Bll. 
1 0%'i7iyB&!,fjkfS (GIBCO) ioctC55 0 Omg/m 1 (75GENET I CI N (G 
4 1 8Su 1 fat e,. GIBCO) ^Q, y *EJ^ ^ U';^-:^ K*Sit/x y tKp^ ^ 
^3^i^K^^MEM-a^il!J (GIBCO) <^)i^^iliI{I2S^«iL, fitflcjte^<7)3|A 
$tL7h*iBJ!a^Srjl«lLfCo iS^l^Jfe^ift^, 2aP^iI^{^S«Si[Tt?*ffl«aiSra^L, 111113 

itS[Lfcj5i:i5^O^^S;t»^c0l#i|^Jl::*CL. h/KiT2%C0 Ultra 

Low IgG y /K^ U';l-v' K*J J;t/x:t:3r-> y jJ<^ ^ U;^-^^ K^^M 

EM-o^«6Srfflv^-C, :fefi^tllSr^Tofc, ltll3^^CV^L4 B i(c:Jg#±ff ^(hHIxl, 
0.2Mm (Millipore) Izj: 0 ailiaiR>i-SrS^* L;to CHOif|lJ!a(7)i#||±ft 

d»6<^t h®{ttt(4:(7))W5!iti, POROS T'p-r-l' >'A;!77A(PerSeptive B 
iosys terns) ^fflV^-C. ConSepLClOO (Millipore) \ZXWM<^^ 
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t!feROSl7/2. 8-5lfflJ}a^ffl^^-C^fo7t, ROS17/2. S-SiffflJia 

Sr. 1 0%4=li&i€jfiLiff (GIBCO) Sr^tpHam* SF-1 2i#lte (GIBCO) tftd 

coj -c>'*3.^-^--e^iitfco ROS17/2. s-s^ajfa^g ejtyu- 
1 0 %4=ll&!€jfiL?t=Sr^tf H a m' S F- 1 2^1& (G I B C O) Id^^^l-T'S, ^hiCSfj: 
V^L4 BPel^llLTt^, 2 6 0 1 CDHam' SF-1 2^m (G I BCO) tClTSEl^ 
U lmM«^yy^^^-l->5'>^#•t^>'f^>' (IBMX, SIGMA) jSiO^l 
0%(D^f&l^fMt 1 0 mM®HE PES i:^ts8 0 m 1 <^H a m' s F- 1 2 ^AOx., 
3 0 3 7 'C-C-r :xd^a.'<- h LTtc 

«ffPSf4S:S'j:t-t-5^'?^^fls:. ytfii^^tzitii hmittn.i^'k. hht^CifylO 
Mg/mK 3. 3|ig/inU 1. 1 m g/m 1 io J;U^O . 3 7Mg/mlO«^, 
lO/ig/mK 2/ig/mK 0. 5 m g/m 1 fcj;t>'0. 0 1 g/m 1 iOffi^, 
S/clil 0 M g/m K S A/g/mU 1. 2 5/ig/mK 0. 6 3 m g/m 1 *J 
J;l50. 31 u e/ml(Dmi^^^^L. 4n g/ml {wgllStLfcPTHr P (1 
-3 4) i^arS^L, ^^«:^PTHr P (1-3 4) <Dil^^8 0 m 1 ?r#7t(C 

a^p Lfco ^^i!^(D^mMmii. ^tmimmo 4^(Dnzf£^^ p th r p (1-3 

4) (T^mmt. 1 n g/m 1 1 05^fp^^?fi(CTJaSt?tf^, Jg||±ft$rj^T. 

P B S {r-C 3 mmi^Ltz Lfc^. 1 0 0 M 1 O 0 . 3 %Jg®f 9 5 y ->'H::TiiiiB 
aai^O c AMP SrttiB-rSo 7KjSST;^kV-^--|c-C^£K:ii^/-yu^^|g$-a:, cA 
MP EIA k i t (CAYMANCHEMI CAL' S) f+JSOE I A/<2/7r- 
1 2 0 M 1 4:^^*0 Lc AMP Srttm^, cAMP EIA kit (CAYMANC 
HEMICAL'S) mM<r>m:ff{zm<^Xc AM?^m^LfZo 't<Of^m. ^/7mt^ 

Lfc (01 3-1 5) o 
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iE?iJ#^: 1 
mm^^ : 2 0 

m\<Dm^ : ^(omsst (^^dna) 
mm: 

AAATAGCCa TGACCAGGCA 20 



gE?lJ#^ : 2 

m^\(D^^ : 3 8 

sa^iK^s : mm 
mm : 

CTGGTTCGGC CCACCTCTGA AGGTTCCAGA ATCGATAG 38 



: 3 

mm<DM^ : 2 8 
: mm 

m<r>^ : 

mm(Dmm:m<omm (^^dna) 

GGATCCCGGG CCAGTGGATA GACAGATG 28 
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ga5»i(0g$ : 2 9 

GGATCCCGGG TCAGRGGAAG GTGGRAACA 29 

E?IJ##- : 5 
Sim<D^^ : 1 7 

gB^|(^«tS : ffil<7)^®S (^fifeDNA) 
E^J : 

GmTCCCAG TCACGAC 17 
E5>J(7)S$ : 1 7 

mmmm:^<r>mm (^^dna) 

CAGGAAACAG CTATGAC 17 
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: 7 

Sim<D^^ : 3 1 

mm(Dm mm 
m(D^ : 

sim<Dmm:mmm (^^dna) 

GTCTAAGCTT CCACCATGAA ACTTCGGGCT C 31 

m^m^- : 8 

mm<Dm mm 

mm : 

TGTTGGATCC CTGCAGAGAC AGTGA£X:AGA 30 

gH^l#^ : 9 

: 3 6 

mn<n>^ : mm 

E5ii<^aiti : ^(r>mm (^^kdna) 

GTCTGAATTC AAGCTTCCAC CATGCGGITT GGCaO 36 

ia^j#^ : 1 0 
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iB?IJ<^^$ : 4 1 

mm : -^m 

mm : 

TTTCCCGGGC CCTTGGTGGA GGaCAGGAG ACGGTGACCA G 41 

ia^i#-§- : 1 1 

Bno^^ : 1 0 9 

mm<Dm ■. mm 
mm-. 

CTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCCCACGGTC ACCCTGTTCC 60 
CGCCCTCCTC TGAGGAGCTC CAAGCCAACA AGGCCACACT AGTGTGTCT 109 

: 1 2 
mm(D&^ : 1 1 0 

mm : 

GGTTTGGTGG TQCCACTCC CXXXTTGACG GGGQCCCAT CTGCCTTCCA GGCCACTGTC 60 
ACAGCTCCCG GGTAGAAGTC ACTGATCAGA CACACTAGTG TGGCCTTGTT 110 
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iH^I#^ : 1 3 
Si'^\<D^^ : 9 8 

jsi^KDm : mek 
mn^ : -^m 

GGAGTGGAGA CCACCAAACC CTCCAAACAG KGChkZt^kQk AGTACGCGGC CAGCACaAC 60 
CTGAGCCTGA CGCCCGAGCA GTGGAAGTCC CACAGAAG 98 

: 1 4 
Un<0^^ : 1 0 6 

m^\(om : mm 

mm<r>mm:^<DimL (^figoNA) . 

TGnCAATTC TTAaATGAA CATTCTGTAG GGGCCACTGT CTTCTCCACG GTGCTCCCTT 60 
CATGCGTGAC CTGGCAGaG TAGCITCTGT GGGACTTCCA CTCaC 106 

gE^J#-§- : 1 5 

mm(D^^ : 4 3 

gHJIjWS : fm 

m<Dm : -^m 

SLmcomm m<r>mm (-^^dna) 

GTCTGAAHC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCC 43 
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mm^- : 1 6 

ga?l|<Oft$ : 2 0 

mmcom : m 

m<Dm : -^m 

SB^II : 

TCnGAATTC HACTATGAA 

iE?i)#^ : 1 7 
mW^^ : 3 9 

mm : 

CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 

: i s 

iBa?l|<^:l$ : 3 9 

gS^J<^MIS : <til<^^ffif (^fiitDNA) 
iH^] : 

GTAGCTCaG GCCGCGTACT TGTTGnGa CTGTTTGGA 
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mm%- : 1 9 

iH?l)<^S$:46 

GTCTGAAnC AAGCTTAGTC CTAGGTCGAA aGTGGaCC ACCATC 

iH^]#^ : 2 0 
: 3 4 

m\<r>m : mst 

: 

BB^I : 

TGnOAATTC HACTAACAC TCTCCCCTGT TGAA 

mm^- : 2 1 

: 3 5 

m(Dm : 

gB^J<OSil : m(Dm§St (^fiicDNA) 
GTCTAAGCTT CCACCATGGC CTGGACTCCT CTCTT 

m^m^■ 2 2 
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mm<D^^ : 4 8 

: msst 

m<D^ : 

m\<Dmm m<Dmm (^^ dna) 
mm : 

TGTTGAAnC AGATCTAAa ACTTACCTAG GACAGTGACC TTGGTCCC 48 



iB?i|#-^ : 2 3 
: 1 2 8 

iB^i(7)si : mm 

mmcnmm-.immm {"k^m 

mm : 

GTCTAAGCTT CCACCATGGG GTTTGGGCTG AGaGGGTTT TCCTCGTTGC TCTTTTAAGA 60 

GGTGTCCAGT GTCAGGTGCA GCTGGTGGAG TCTGGGGGAG GCGTGGTCCA GCCTGGGAGG 120 

TCCaGAG 128 



mm^^■ 2 4 

mM<D^^ : 1 2 5 

mm(Dm : mm 

mn(Dmm:^<r>mm (^ekdna) 
m\ : 

accahagta gtggtggtag hacacctac tatccagaca GTGTGAAGGG GCGAHCACC 60 

ATCTCCAGAG ACAATTCCAA GAACACGCTG TATCTGCAAA TGAACAGCCT GAGAGCTGAG 120 
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GACAC 125 

ffi^J#^ : 2 5 
&m<D^^ : 1 3 2 

E^J<^^li : fdLO^K (^fifeDNA) 

m\\ : 

CTACCACCAC TACTAATGGT TGCaCCCAC TCCAGCCCCT TGCCTGGAGC CTGGCGGACC 60 

CAAGACATGC CATAGaACT GAAGGTGAAT ^AGAGGaG CACAGGAGAG TCTCAGGGAC 120 

CTCCCAGGCT GG 132 

iE^J## : 2 6 
Sin<D&^ : 1 1 0 

gE^IcOSm : immm (^fifeDNA) 

sayii : 

TCnGGATCC CTGAGGAGAC GGTGACCAGG GTTCCCTGGC CCCAGTAAGC AAAGTAAGTC 60 
ATAGTAGTCT GTCTCGCACA GTAATACACA GCCGTGTCCT CAGaCTCAG 110 



Ba?"J#^ : 2 7 
E?l|<^«$ : 3 0 

m<03S: : 
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mm-. 

GTCTAAGCTT CCACCATGGG GnTGGGCTG 30 



iB^I#^ : 2 8 
: 3 0 

mm(Dm mm 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG 30 



iB^I#^ : 2 9 

iBJI|CD:g$ : 1 3 3 

mm<Dm. : mm 

mm<Dmm : i&<Dmm (^^g dna) 

ACAAAGCTTC CACCATGCCC TGGACTCCTC TCTTCrTCTT CTTTGTTCTT CAnGCTCAG 60 
GnCTTTCTC CaGCTTGTG CTGACTCAAT CGCCQCTGC CTaGCCTCC CTGGGAGCCT 120 
CGGTCAAGCT CAC 133 



ia^J#f - : 3 0 
m^lO^^ : 1 1 8 

mm<r>m mm 
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mm : 

AGCMGATGG AAGCCACAGC ACAGGTGATG GGATTCCTGA TCGCTTCTCA GGCTCCAGCT 60 
CTGGGGCTGA GCXCTACCTC ACCATCTCCA GCCTCCAGTC TGAGGATGAG GCTGAaA 118 

E3?IJ#f - : 3 1 
SE5i](Z)5$ : 1 2 8 

mm(Dm ■. mm 

&m<Dmm mom&t (^^dna) 
mm: 

CTGTGGCTTC CATCTTGCTT AAGTTTCATC AAGTACCGAG GGCCCTTCTC TGGCTGCTGC 60 
TGATGCCATT CAATGGTGTA CGTACTGTGC TGACTACTCA AGGTGCAGGT GAGCTTGACC 120 
GAGGCTCC 128 

Sajl|#^ : 3 2 
Sim<D^^ : 1 1 4 

mm(Dm mst 
mm-. 

cttggatccg GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CCCTCACAAA 60 
TTGTTCCTTA ATTGTATCAC CCACACCACA GTAATAGTCA GCCTCATCCT CAGA 114 

SimS^■ : 3 3 
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: 1 7 

iB?lJ<^SIi : HiLOymm (^^DNA) 

ACAAAGCTTC CACCATG 17 

E?l|#^ : 3 4 

gH?'J<DS$ : 1 9 
SH^iJcoM : 
m<D^ : 

mmcnmm v^.(oim (^^dna) 
aB?ij : 

CTTGGATOX; GGCTGACa 19 



: 3 5 

m.m<D^^ : 7 5. 

^©IS: : 

iH^l<^am : ftlO^K (^^DNA) 
m\ : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTrGGTCCCT CCGCCGAACA CGTACACAAA 60 
TTGTTCXTrA ATTGT 75 

IE^I#^ : 3 6 
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m^m^^ : 4 3 
g2?iic75M : mm 

£?|J: 

AAAGGATCa TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 43 

mmm^ : 3 7 
eim<D^^ : 4 6 

mm<r>mm m(Diim {^bsdna) 

E^l : 

ACAAAGCTTA GCGCTACCTC ACCATCTCCA GCCTCCAGCC TGAGGA 46 

s^m^^■ 3 s 
ia?ii©s$ : 1 1 1 
E^ijcD® : mm 

mm<Dmm ^(^mm (^^dna) 

CTTGGATCCG GCaGACCTA GGACGGTCAG nTGGTCCCT CCGCCGAACA CGTACACAAA 60 
TTGnCCTTA ATTGTATCAC CCACACCACA GATATAGTCA GCCTCATCCT C 111 

iaJll#-§- : 3 9 
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gB?il<^S$ : 4 2 

BjfKDmm : m(omm {^f$. dna) 
mm-. 

CTTCraGGC TGCrcaGAT ACCAHCAAT GGTGTACGTA CT 42 



: 4 0 

mm-. 

CGAGGGCCCT TaCTGGCTG CTGQG 26 
SS^m^r : 4 1 

mm(D^^ : 3 5 
mm : 

GAGAAGGGCC CTARGTACST GATGRAWCTT AAGCA 35 
Sa5>l#^ : 4 2 

mm<o^^ : 3 5 
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mm<r>mm ^mm (^bsdna) 

mm : 

CACGAATTCA CTATCGATTC TGGAACCTTC AGAGG 35 



E^J#^ : 4 3 
fiB9llO«$ : 1 8 

^oic : -^m 

mm<Dm^ m(omsk (^jsdna) 

gB^J: 

GGCTTGGAGC TCQCAGA 18 

B^m^ : 4 4 

aH3?IJ<7):S$ : 2 0 
BEJll(75g/ : mm 

m^(r>mm:i&<Dmm (^^dna) 
mm: 

GACAGTGCn CAAAGTTTTT 20 



iHJiJ#-§- : 4 5 
SE?1J<^S$ : 1 1 8 
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mm: 

Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser Phe Ser Leu Gly 

15 10 15 

Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Leu Lys Pro Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg 

65 70 75 

Tyr Leu Ser He Ser Asn He Gin Pro Glu Asp Glu Ala Met Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly Gin Pro 
110 115 

BB5lj#^ : 4 6 
iB^j(^^$ : 1 1 8 

mm : 

Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly 
15 10 15 
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Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp lie Arg Gin Thr Pro Asp Lys Arg Leu 

35 40 45 

Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Glu Asp 

80 85 90 

Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 

: 4 7 
E^JOS^ : 1 1 6 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
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50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 



mm^^r : 4 8 

Sim<D^^ : 1 1 8 

mm: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 
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Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

Bm^- : 4 9 
m\<r>^^ : 1 1 8 

mm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val. Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Jal Leu Gly Gin Pro 
110 115 



75 



wo 98/51329 



.PCT/JP98/02116 



rnm^w : 5 0 

SH5lI<^ft$ : 1 1 8 

mm: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



: 5 1 

Sa^ijcog^ : 1 1 8 



wo 98/51329 PCT/JP98/021I6 

s.m : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

: 5 2 
M^\(D^^ : 1 1 8 

mm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 
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Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

iB^I#-^ : 5 3 
SLm(r>-^^ : 1 1 8 

E?ij : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
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65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



gH^J#§- : 5 4 
iE?lJcOS$ : 1 1 8 

mm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 • 100 105 
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Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

: 5 5 
mm(DM:^ : 1 1 8 

mm-. 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



BB?IJ#^ : 5 6 
Simo^^ : 1 1 8 
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mm: 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly 

15 10 15 

Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
no' 115 

E?IJ#^ : 5 7 
gH?iJO:g$ : 4 1 1 

m<om : z^m 

gE^I<^^:cDNA to mRNA 

mm : 
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ATG AAC TTC GGG CIC AGC TTG AH TTC CTT GCC CTC ATT m AAA 45 
Met Asn Phe Gly Leu Ser Leu He Phe Leu Ala Leu lie Leu Lys 

-15 -10 -5 

GOT GTC CAG TOT GAG GTG CAA OTG GTG GAG TOT GGG GGA GAC TTA 90 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu 

1 5 10 

GTG AAG CCT GGA GGG TCC CTG AAA CTC TCC TGT GCA GCC TCT GGA 135 
Val Lys Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

nC ACT TTC AGT AGC TAT GGC ATG TCT TGG AH CGC CAG ACT CCA 180 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp He Arg Gin Thr Pro 

30 35 40 

GAC AAG AGG CTG GAG TGG GTC GCA ACC ATT AGT AGT GGT GGT AOT 225 
Asp Lys Arg Leu Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC AGT GTG AAG GGG CGA TTC ACC ATC TCC 270 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser 

60 65 70 

AGA GAC AAT GCC AAG AAC ACC CTA TAC CTG CAA ATG AGC AOT CTG 315 
Arg Asp Asn Ala Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu 

75 80 85 

AAG TCT GAG GAC ACA GCC ATG TTT TAC TCT GCA AGA CAG ACT ACT 360 
Lys Ser Glu Asp Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr 

90 95 100 

ATG ACT TAC TTT GOT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC 405 
Met Thr Tyr Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

105 110 115 

TCT GCA 411 
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Ser Ala 

mm^- : 5 8 

gB?l|(7)g$ : 4 1 1 
Sin(DmM:cmk to mRNA 

mm: 

ATG GGG nr GGG CTG AGC TGG GTT TO CTC GTT (TT CTT TTA AGA 45 
Met Gly Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg 

-15 -10 -5 

GGT GTC CAG TGT CAG GTG CAG CTG GTG GAG TCT GGG GGA GGC GTG 90 
Gly Val Gin Cys Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val 

1 5 10 

GTC CAG CCT GGG AGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA 135 
Val Gin Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

TO ACC TO AGT AGC TAT GGC ATG TCT TGG GTC CGC CAG GCT CCA 180 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro 

30 35 40 

GGC AAG GGG CTG GAG TGG GTG GCA ACC AH AGT AGT GGT GGT AGT 225 
Gly Lys Gly Leu Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC AGT GTG AAG GGG CGA TO ACC ATC TCC 270 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser 

60 65 70 

AGA GAC AAT TCC AAG AAC ACG CTG TAT CTC CAA ATG AAC AGC CIG 315 
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Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu 

75 80 85 

AGA OCT GAG GAC ACG GQ GTG TAT TAC TGT GCG AGA CAG AQ AQ 360 
Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr 

90 95 100 

ATG ACT TAC TTT GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC 405 
Met Thr Tyr Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

105 110 115 

TCC TCA 411 
Ser Ser 

iB^J#§- : 5 9 
i&yi\<D§:^ : 1 1 

aajnj : 

Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 
1 5 10 

: 6 0 

mti : 

Ser Ala Ser Asn Arg Tyr Thr 
1 5 
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ia5IJ## : 6 1 

^^<DS:^ : 9 

Gin Gin His Tyr Ser Thr Pro Phe Thr 
I 5 

mm^ : 6 2 

EJlJ(^S$ : 5 

ig^J : 

Pro Tyr Trp Met Gin 
1 5 

iBa»J#^ : 6 3 
e?l|(OS$ : 1 6 

m^\(nim. : -iT'^ K 
gB^J : 

Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 
15 10 15 



85 



wo 98/51329 



PCT/JP98/02I16 



SJim^r : 6 4 

mio^^ : 1 1 

SB?iJ : 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
1 5 10 

SHJiJ#^ : 6 5 
iH?'l<^S$ : 4 1 1 

. iB^JOS3i: cDNA to mRNA 

ATG GCC TGG Aa CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT nC TCC CAA CTT GTG CTC ACT CAG TCA TCT TCA GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser 

1 5 10 

TTC TCC CTG GGA GCC TCA GCA AAA CTC ACG TGC ACC HG AGT AGT 135 
Phe Ser Leu Gly Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAA CAG CCA CTC 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Leu 

30 35 40 
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AAG Ca CCT MG TAT GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Pro Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC ICt GGA TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGT GCl GAT CGC TAC CTT AGC AH TCC AAC ATC CAG CCA GAA GAT 315 
Gly Ala Asp Arg Tyr Leu Ser He Ser Asn He Gin Pro Glu Asp 

75 80 85 

GAA GCA ATG TAC ATC TGT GGT GTG GGT GAT ACA AH AAG GAA CAA 360 
Glu Ala Met Tyr lie Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAT GTT HC GGC GGT GGG ACC AAG GTC ACT GTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 



m^m^ : 6 6 

iE?l|©:g$ : 4 0 5 

m\<Dm : 

S.^l(Dmm:cm to hiRNA 

mm: 

ATG GCC TGG ACT CCT CTC TTC HC HC TTT GTT CH CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 
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GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC HG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15. 20 25 

CAG CAC AGT ACQ TAC ACC AH GAA TGG CAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT CGG TAC HG ATG AAA CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG AH CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG HC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
105 110 115 

ifi^J*^ : 6 7 
mno^^ : 4 1 1 

miom : mm 
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SH^lJOSli : cDNA to mRNA 
iE^J : 

ATG GCC TGG ACT CCT CTC TTC HC HC ITT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC HG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC HC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GCT GTG GGT GAT ACA AH AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 



89 



wo 98/51329 



PCT/JP98/02116 



TTT GTG TAC GTG HC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

ga JIJ#^ : 6 8 
Smo^^ : 4 1 1 

mm<Dm ■. mm 

hTKnv^- : mm^ 

Si^l<Dmm : cDNA to mRNA 
Sin : 

ATG GCC TGG hCl (XT CTC TTC HC TO TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TO TCC CAG CTT GTG GTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

I 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TO AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CH AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 
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AGC ACA GGT GAT GGG AH CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG Ga GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG Ga GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG HC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 



aHJi|#^ : 6 9 
m^\<D^^ : 4 1 1 

mm<Dm mm 

EJljt^S^ : c DNA to mRNA 
IH^J: 

ATG GCC TGG ACT CCT CTC TTC HC TTC TTT GTT CH CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT nC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 
1 5 10 
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GCC TCC aC GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAG ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC COT AGG TAG CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCl GAT CGC TIC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAG CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAG TGT GGT GTG GCT GAT ACA AH AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

: 7 0 
E^JC0S$ : 4 1 1 

m\(r>m : mt 
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m^rnmrn : cUm to mRNA 

m\ : 

ATG GCC TGG ACT CCT CTC HC TTC TTC TTT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG AQ CAA TCG CCC TQ GCC TQ 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TIG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Hir Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC AH GAA TGG TAT CkG CAG CAG CCA GAG 180 
Gin His Ser TTir Tyr TTir lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CQ GAT CGC HC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA AH AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

ITT GTG TAC GTG TIC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
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Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG COC 411 
Gin Pro 

SBJij## : 7 1 
ga^ijOg^ : 4 1 1 

m\(Dm : 

iH?l|OSIi : cDNA to mRNA 
BEJIJ : 

ATG GCC TGG ACT Ca CTC HC TTC TTC ITT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT nC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC aC GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC AH GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG AH CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
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Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TOT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 
90 95 ■ 100 

rrr gtg tag gtg tic ggc gga ggg ago aaa ctg agc gtg cta ggc 405 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

mim^■ ■. 7 2 
gE^jcDg^ : 4 1 1 
sim(Dm : mm 

SB?iJOSJS : cDNA to mRNA 

mm : 

ATG GGC TGG ACT GCT CTC TIC TIC TTG TTT GTT GTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser ■ 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

15 10 
GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
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Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG AH OCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GCT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG HC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 no 115 

CAG CCC 411 
Gin Pro 



: 7 3 

mn<D^^ : 4 1 1 

m<o^ : 



96 



wo 98/51329 



PCT/JP98/02116 



SJ^\(DW^:cDm to mRNA 

mn : 

ATG GCC TGG Aa CCT CTC HC TTC TTC TTT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG AQ CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG AH CCT GAT CGC HC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr lie Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG HC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
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105 110 115 

CAG CCC 411 
Gin Pro 

iH^J#^ : 7 4 
S.m<D^^ : 4 11 

mm<r>m mm 

m^\<DmM : c\m to mRNA 
BH^l : 

ATG GCC TGG ACT CCT CTC TTC HC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

<»GT TCT TTC TCC CAG Cn GTG CTG AQ CAA TCG CCC TCT Ga TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTC AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC AH GAA TGG TAT CAG CAG CAG CCA GAG. 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 - 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TO TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 



98 



wo 98/51329 



•PCT/JP98/02116 



60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TIT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CtA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

: 7 5 

mm : 

Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser He 

15 10 15 

Gin Asp Leu Arg Arg Arg Phe Phe Leu His His Leu He Ala Glu 
20 25 30 

He His Thr Ala 
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